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Design  entire  systems  . . .  save  specification  time 
with  the  complete  WATTS  line 


For  processing  tanks,  pipe  lines,  heat  exchangers, 
hot  water  generators,  air  compressors — as  well  as 
for  plumbing  and  heating  systems — there’s  a  Watts 
specialty  to  meet  practically  any  protection  or 
control  requirement. 

Diagram  above  is  a  typical  example,  showing  how 
it’s  possible  to  design  and  equip  a  complete  system 


— ^from  one  source  of  supply — ^with  Watts  protec¬ 
tion  and  control  specialties.  No  need  to  go  throu^ 
catalog  after  catalog,  and  no  delay. 

Not  only  is  it  easier  to  write  WATTS  into  the  specs, 
but  you  can  be  sure  of  years  of  efficient,  trouble-free 
operation  and  service  satisfaction. 

Watts  Regulator  Co.,  Liawrenoe,  Masi- 


Be  sure 


WATTS 


Protection  and  Control  Special 


ANNOUNCING  a  Complete  New  Line . . . 


ARMSTRONG  Open  Float 

and  Thermostatic  Steam  Traps 


860  (%') 


861  (1") 


862  {VA") 


863  (VA") 


864  (2') 


Designed  and  Made  by  Armstrong 
Especially  for  Low  Pressure  Heating  Service 


■  Armstrong  Open  Float  and 
Thermostatic  Traps  are  the 
result  of  the  demand  by  user- 
owners  and  contractors  for  an 
effective,  trouble-free  steam  trap 
for  heating  service. 

How  They  Work 

When  the  steam  is  first  turned 
on,  Armstrong  O.F.&T.  traps 
quickly  vent  the  air  that  has 
accumulated  in  the  heating  units. 
After  start-up,  the  traps  will  vent 
air  and  CO2  gas  at  steam  tem¬ 
perature  to  prevent  corrosion  of 
unit  heater  tubes  and  other  types 
of  finned  radiation.  Condensate 
is  removed  as  fast  as  it  accumu¬ 
lates  without  loss  of  steam. 

Advantages  of 
Armstrong  O.  F.  &  T.  Traps 

The  design  and  construction  of 
Armstrong  Open  Float  and  Ther¬ 
mostatic  Steam  Traps  provides 
outstanding  benefits  ^  to  both 
the  owner  and  the  installing 
contractor: 

W)W  COST  is  made  possible  by 


simple,  compact  design  and  large 
volume  production. 

EASY  INSTALLATION.  Rpe  con¬ 
nections  are  horizontal  and  oppo¬ 
site.  Traps  are  supported  by  the 
connecting  pipes. 

INTERNAL  CHECK  VALVES  of 
18-8  stainless  steel  can  be  fur¬ 
nished  with  the  traps  to  save 
cost  of  installing  external  check 
valves. 

YEARS  OF  SERVICE  LIFE  .  .  . 
Working  parts  are  all  stainless 
steel,  highly  resistant  to  both 
corrosion  and  wear. 


MINIMUM  MAINTENANCE  .  .  . 
comes  not  only  from  the  use  of 
stainless  steel  parts,  but  also 
because  the  trap  is  self-scrubbing. 
Ordinary  sediment  and  sludge 
are  washed  right  through  with 
the  condensate. 

Further  Information  Avoiloble 

If  a  trap  with  these  features  is 
of  interest  to  you,  get  in  touch 
with  your  nearby  Armstrong 
Representative.  Ask  him  for 
Bulletin  775  which  gives  price, 
dimension  and  capacity  data,  or 
use  the  coupon  below. 


ARMSTRONG 

8463  MapI*  Strtat 


MACHINE  WORKS 

•  Thrt*  Rivers,  Michigan 


FREE  BULLETIN 

No.  775  gives  detailed 
information  on  Armstrong 
O.F.&T.  traps. 


ARMSTRONG  MACHINE  WORKS 
8463  Maple  Street,  Three  Rivers,  Michigan 

Please  send  a  cepy  of  Bulletin  No.  775. 
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PUT  THE 

WARREN  WEBSTER 
MAN  IN 
YOUR  PLANS 


Walvector  Stretches  Out  Your  Heating  Dollar 

Where  low  operating  costs  and  high  comfort  heating  are  major  consid¬ 
erations,  Webster  Walvector  meets  every  specification.  Fuel  dollars  go 
farther,  because  Webster  Walvector  eliminates  hot-and-cold  spots,  ends 
drafts,  spreads  uniform  clean  heat  without  waste. 

Installation  dollars  go  farther,  too.  Long  lengths  go  in  fast  ...  trim 
pieces  and  accessories  take  care  of  offsets,  jogs  and  bays.  You  need 
fewer  risers  ...  a  minimum  of  piping  .  .  .  and  no  hung  ceilings  or 
furred  columns  to  hide  piping. 

Yes,  your  heating  dollar  goes  farther,  more  comfortably,  when  your 
STEP’S  Warren  Webster  Man  puts  Webster  Walvector  in  your  plans.  Ask  him 

FINEST  for  the  exciting  details.  Or  write  for  Bulletin  B-1551.  Warren  Webster 

&  Company,  Camden  5,  New  Jersey.  Since  1888.  Offices  in  principal 
U.S.  cities  and  Canada. 


WEBSTER’S 

FINEST 

PRODUCT 


tUe  H/aMe4t  Matt 


WARREN  WEBSTER 

HEATING  ...  COOI.INO 
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I  Air  conditioned  schools  and  colleges  are  less  expensive  to  build,  Charles  V. 
Fenn,  Carrier  vice-president  says.  Systems  providing  complete  control  of  inside 
atmosphere  year-round,  he  states,  can  be  installed  for  the  same  or  less  than 
conventional  equipment,  in  a  school  designed  to  take  advantage  of  construction 
economies  afforded  by  air  conditioning.  For  example,  single  level  or  multi-story 
block-type  buildings  eliminate  long,  expensive  wings  for  cross  ventilation;  ceiling 
heights  may  be  lowered;  and  greater  use  may  be  made  of  solid  walls  separated 
by  floor-to-ceiling  glass,  4-6  ft  wide,  at  intervals  of  about  one  per  classroom. 

I  Schools  are  being  built  more  economically  today  than  ten  years  ago,  accord¬ 
ing  to  Howard  H.  Juster,  project  architect  of  Perkins  &  Will,  an  architectural  firm 
that  has  designed  many  schools  in  the  East.  Demands  on  the  part  of  some  tax¬ 
payers  for  economies  often  result  in  its  opposite.  In  one  community,  Mr.  Juster 
told  the  New  York  Times,  his  firm  complied  with  the  school  board’s  demand  that 
$6,000  be  cut  off  the  initial  price  of  the  structure  through  the  use  in  the  ceiling 
of  an  inexpensive  substitute  for  gypsum.  The  board  also  ordered  a  cut  of  $15  a 
classroom  door  through  the  use  of  hollow-core  instead  of  solid  doors.  The  cheap 
ceiling  soon  warped  and  became  unsightly  and  the  veneer  of  the  hollow  doors 
took  a  beating  from  the  students. 

^  Massachusetts  passed  a  law  that  mandates  registration  by  December  26,  1958 
of  professional  engineers  and  land  surveyors  doing  business  in  tbe  Commonwealtb. 

Until  the  Act  was  signed  by  Governor  Furcolo,  Massachusetts  was  the  only  state, 
including  Alaska,  permitting  registration  to  be  optional  instead  of  mandatory. 
Persons  licensed  under  the  previous  permissive  act  by  the  Board  of  Registration 
will  continue  without  any  action  on  their  part  to  be  licensed  under  the  new  act. 
The  Board  of  Registration  will  require  the  same  qualifications  for  registration  of 
engineers  and  land  surveyors  as  before.  Experience  and  education  must  be  proven, 
either  by  a  college  degree  or  through  a  written  examination,  and  the  Board  must 
satisfy  itself  as  to  the  individual’s  ability  to  perform  satisfactorily  the  practice  of 
professional  engineering  or  land  surveying.  Out-of-state  engineers  may  practice  in 
Massachusetts  only  if  they  are  registered  in  the  state;  otherwise,  their  professional 
activities  in  the  state  are  limited  to  an  aggregate  of  thirty  days  in  one  year,  and 
then  only  if  they  are  registered  in  a  state  having  equal  or  higher  requirements  than 
Massachusetts.  Specific  reference  is  made  in  the  Act  to  persons  wbo  work  for 
consulting  firms,  corporations  or  companies  engaged  in  professional  engineering. 
In  such  cases,  individual  registration  is  not  required,  provided  that  the  work  does 
not  include  approval  of  final  designs  and  that  the  work  is  done  under  the  direct 
supervision  of  a  person  holding  a  certificate  of  registration.  Provisions  covering  a 
one  year  period  are  included  under  what  is  referred  to  as  the  “grandfather”  clause 
for  persons  now  earning  their  livelihood  in  the  practice  of  engin^ring  or  land 
surveying.  It  being  unconstitutional  to  deprive  one  of  his  property  without  due 
process  of  the  law,  the  Legislature  required  the  inclusion  of  this  provision,  one 
that  is  common  in  all  states  having  similar  legislation. 

^  Manufacture  of  air  pollution  control  equipment  is  one  of  America’s  fastest 
growing  industries,  says  Arnold  Arch,  president  of  Air  Pollution  Control  Associa¬ 
tion  and  control  director  of  Niagara  Falls.  He  stated  that  the  half-billion  dollar 
annual  sales  of  air  cleaning  devices  exceeds  the  budgets  of  all  but  eleven  states. 
(He  was  speaking  to  the  members  of  the  Rotary  Club  of  Pittsburgh,  Pa.,  formerly 
the  “Smokey  City”,  and  today  one  of  the  new  industry’s  best  customers.) 


4 


DECEMIER.  19St.  AIR  CONMTIONING,  HEATING  AND  VBNTILM 


WASHINGTON  OVERTONES 


by  LORING  F.  OVERMAN 

•  Post-election  overtones  are  keeping  Washington  sounding  boards  humming 
with  ever-changing  speculation. 

There  are  rumors  of  higher  taxes,  increased  spending,  expanded  Federal  aid  in 
many  fields;  easier  credit,  tighter  credit;  bigger  budgets,  bigger  central  government. 

How  to  coax  harmony  from  so  complex  a  political  instrumentation  as  the  new 
86th  Congress  will  challenge  the  Administration. 

Meanwhile,  with  such  possible  exceptions  as  high  taxes  and  some  concessions 
to  unionism,  the  outlook  for  air-conditioning  and  heating-refrigeration  people  is 
not  unfavorable. 

•  Observers  expect  an  early  drive  in  Congress  for  authority  and  funds  to  keep 
the  housing  program  going. 

FHA’s  Norman  P.  Mason  has  indicated  that  the  Administration  request  for 
authority  to  insure  home  mortgages  will  be  “considerably  in  excess”  of  amounts 
sought  in  the  past.  FHA  received  authority  last  May  to  insure  $4-biUion  in 
home  mortgages.  Commissioner  Mason  predicted  that  credit  during  1959  will 
be  sufficient  to  equal  this  year’s  residential  construction,  estimated  at  between 
1 . 1  and  1 .2  million  starts. 

Besides  the  Administration’s  requests  for  mortgage  insurance  authority.  Congress 
is  expected  to  hear  from  exponents  of  funds  for  direct  buying  of  home  mortgages. 
A  billion  dollars  was  provided  for  that  purpose  by  the  85th  Congress,  but  the 
fund  has  been  committed. 

•  Those  favoring  greatly  expanded  housing  programs,  including  public  housing 
and  direct-financed  mortgages,  face  a  showdown  with  Administrationists  con¬ 
cerned  with  inflation. 

Housing  Administrator  Albert  M.  Cole  holds  the  view  that  it  is  impossible  to 
separate  housing  from  the  remainder  of  the  economy  when  it  comes  to  imposing 
controls  to  curb  inflation.  Such  a  plan,  he  contends,  would  pursue  housing  goals 
at  the  expense  of  stabilization. 

•  Whatever  the  outcome  of  the  housing  controversy,  a  long-range  projection  of 
great  concern  to  air  conditioning-heating-refrigeration  industries  has  been  issued 
by  the  Bureau  of  the  Census.  Entitled  “Illustrative  Projections  of  the  Population 
of  the  United  States,  1960  to  1980”,  the  25-page  booklet  blueprints  future  needs 
for  schools,  homes,  and  community  facilities. 

For  example,  by  1980  the  youngsters  of  school  age,  5  to  17,  will  total  between 
50  million  and  74  million,  compared  with  the  present  40  million. 

The  projections  start  at  1960  and  are  continued  at  five  year  intervals  to  1980, 
by  age  groups  and  sex. 

•  Possibly  sparked  by  the  foregoing  and  other  startling  projections,  the  Secretary 
of  Health,  Welfare  and  Education,  Arthur  S.  Flemming,  has  again  been  urging 
a  long-range  estimate  of  requirements  for  educational  facilities. 

As  a  start,  he  said,  the  year-by-year  cost  of  school  construction  during  the  next 
five  years  should  be  determined  at  once.  At  the  same  time,  he  believes,  respon¬ 
sibility  for  carrying  the  load  should  be  assigned  to  Federal,  state  and  local  govern¬ 
ments,  as  well  as  private  sources. 

•  Washington  headquarters  of  the  Air-Conditioning  and  Refrigeration  Institute, 
while  watchful  of  impending  action  on  Capitol  Hill,  were  constructively  engaged 
in  an  industrywide  project  attracting  wide  interest  and  support. 

The  project — a  certification  program  for  unitary  air  conditioning  equipment — 

(Continued  on  page  8) 
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Get  This  Handy,  Valuable  1  Page 
THERMAL  CHART  OF  INSULATIONS,  FREE! 


It  enables  you  to  select  at  a  glance  the  insulation  required  to  meet  any 
one  or  more  of  119  different  U,  C,  and  R  factors.  (Also  defines  C,  R,  U,  etc.) 

ASSEMBLES  for  ready  reference  82  types  and  thicknesses  of  metallic 
and  non-metallic  insulations.  Thermal  values  for  each  are  enumerated  for 
heat  flow:  —  up,  down,  and  lateral;  in  winter  and  summer. 

LISTS  201  various  C  and  R  factors,  thicknesses  and  types  in  metallic 
and  non-metallic  insulations,  and  their  respective  U  factors  for  ceilings, 
walls,  and  floors;  in  winter  and  summer. 

LISTS  19  important  U  factors  and  what  insulation  C  and  R  factors  they 
derive  from  for  the  3  major  directions  of  heat  flow.  Also  lists  the  thicknesses 
or  types  of  metallic  or  non-metallic  insulations  required  to  obtain  these 
U  factors. 

LISTS  the  cost  per  sq.  ft.  at  which  insulations  can  be  purchased  to  meet 
119  different  C,  R,  and  U  factors.  _  i 


ENUMERATES  the  comparison,  interchange, 
or  equivalents  of  non-metallic  and  metallic 
insulations  with  each  other,  and  with  respect 
to  201  various  C  factors,  R  factors,  U  factors, 
thicknesses,  and  types. 

DESIGNATES  insulations  which  meet  the 
specifications  of  most  architects  and  engi¬ 
neers,  and  all  U.  S.  Government  agencies. 


THERMAL  FACTORS  were  determined 
by  method  of  National  Bureau  of  Stand¬ 
ards  in  Housing  &  Home  Finance  Agen¬ 
cy’s  Research  Paper  32;  with  calcula¬ 
tions  for  building  components  (U)  in 
accordance  with  Guide  of  American 
Society  of  Heating  and  Air-Condi¬ 
tioning  Engineers;  and  insulation 
equivalents  calculated  on  basis  of  i 

limiting  thermal  values  cited  in  Fed.  J 

Specs.  LLL-f-321b;  HH-I-585;  J 

HH-I-521C;  HH-I-551a.  # 


rn(if 


All  the  items  and 
many  more  are  sim¬ 
ply  presented  on  a  1 
page  illustrated  chart 
in  clear,  concise  fash¬ 
ion  for  easy  and 
quick  selection.  To 
get  a  free  copy,  fill-in 
and  mail  the  coupon. 


•f.  ^ 

•o,  ^ 

ft 


-t  c  -  ^ 

'*'•  *■  r. 


Infra  Insulation  Inc.,  525  Bway.,  N.  Y.,  N.  Y.  Dept  V-12 
Please  send  new  Thermal  Value  Chart  and  Data  Sheet.  □ 
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is  considered  “one  of  the  most  powerful  sales  tools  offered  distributors,  dealers, 
contractors  and  builders  in  the  history  of  residential  and  small  commercial  air 
conditioning.” 

The  program,  effective  January  1,  was  developed  by  the  Unitary  Air-Conditioner 
Section  of  ARI,  with  the  cooperation  of  the  National  Warm  Air  Heating  and 
Air-Conditioning  Association.  As  explained  by  Coit  Lytton,  Lennox  Industries 
Inc.,  chairman  of  the  ARI  section,  “The  program  gives  distributors,  dealers  and 
the  trade  generally — in  addition  to  the  good  name  of  the  manufacturer  whose 
product  they  offer — the  reputation  of  two  national  trade  associations  of  manu¬ 
facturers,  backed  by  the  results  of  thorough  tests  by  an  independent  testing 
laboratory.” 

ARI  reports  24  leading  manufacturers,  whose  output  represents  75%  of  the 
total  U.S.  production  of  unitary  equipment,  signed  up  for  the  program.  Thousands 
of  residential  and  commercial  type  air  conditioners  of  less  than  135,000  Btu  per 
hr  cooling  capacity  are  affected.  The  manufacturers  agree  to  test  and  rate  their 
units  in  accordance  with  ARI  standard  210-58;  to  supply  the  test  data  to  ARI, 
and  to  permit  random  testing  of  units  by  an  independent  laboratory.  Units  not  up 
to  standard  must  be  brought  into  compliance,  or  the  right  to  use  the  national  ARI 
certification  seal  may  be  withdrawn. 

The  Unitary  Section  of  ARI  has  also  authorized  a  national  publicity  and  pro¬ 
motional  campaign,  to  acquaint  the  public  and  the  trade  with  the  program  and 
with  the  guarantee  implied  by  the  ARI  seal. 

The  first  directory  of  certified  equipment  will  be  ready  for  distribution  by  ARI 
in  early  January,  with  monthly  supplements  as  new  companies  or  models  enter 
the  program.  The  equipment  directory  wiU  include  centrd  residential  units,  self- 
contained  air  conditioners  such  as  used  in  commercial  installations,  and  other 
combinations  designated  as  units,  but  not  room  units  or  anything  larger  than 
135,000  Btu  in  capacity. 

Directories  will  be  available  to  sales  outlets,  and  to  government  officials — 
Federal,  state  and  local — whose  duties  involve  specifying  and  purchasing  air 
conditioning  equipment  for  government  use.  For  consumers  there  is  a  pocket-size 
booklet  informing  the  public  of  the  advantages  of  air  conditioning  in  general,  and 
ARI-certified  equipment  in  particular. 

Members  of  the  promotion  committee  held  their  first  meeting  in  Washington  on 
December  9  to  make  detailed  plans  for  all  segments  of  their  program.  The 
committee  is  headed  by  A.  F.  Ward,  Worthington  Corporation,  formerly  chairman 
of  the  Unitary  Air-conditioner  Section.  Other  committeemen:  Sydney  Anderson 
Jr.,  Airtemp  Division,  Chrysler  Corporation,  and  James  F.  Brownell,  Rheem 
Manufacturing  Company.  Among  the  promotional  and  publicity  areas  to  be  ex¬ 
plored  by  the  committee  are  the  possibilities  of  a  film  for  television  use,  purchase 
of  space  in  trade  and  other  publications  to  impress  upon  the  trade  and  public  the 
value  of  the  seal. 


•  Estimates  released  by  Departments  of  Labor  and  Commerce  indicate  that  the 
1958  construction  total  will  reach  $49.5-billion  —  about  one  billion  more  than 
was  spent  in  1957. 


•  Offices  of  Technical  Services  has  released  a  report  rating  an  air  conditioner  used 
by  the  Air  Force  to  cool  electronic  equipment  as  “reliable,  efficient,  compact,  and 
mobile”.  Unit  delivers  36,000  or  more  Btu  per  hr;  weighs  969  lb,  and  can  be 
shipped  by  air  and  in  IV2  ton  trucks.  Copies  of  the  report,  PB  151039  “Test  and 
Evaluation  of  the  MA-5  Air  Conditioner”,  may  be  ordered  from  the  Office  of 
Technical  Services,  Department  of  Commerce,  Washington  25,  D.C.  The  29-page 
booklet  sells  for  $1.00. 

•  For  the  first  10  months  of  1958,  seasonally  adjusted  annual  rate  of  private 
housing  starts  averaged  1,076,000  units,  compared  with  an  average  of  988,000 
for  the  same  period  in  1957.  Starts  in  public  housing  through  October  totaled 
64,300  —  41  %  above  last  year,  and  a  seven-year  high. 
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BRIEFLY  STATED 


ENGINEERING  SOCIETIES 

Arthur  J.  Hess,  president  of  Hess-Greiner  &  Polland, 
Los  Angeles,  Calif.,  is  nominated  for  president  of  the 
AMERICAN  SOCIETY  OF  HEATING  AND  AIR-CONDITIONING 
ENGINEERS,  it  is  announced  by  the  Nominating  Com¬ 
mittee  of  the  Society.  Walter  A.  Grant,  vice-president 
and  assistant  to  the  president  of  Carrier  Corp.,  Syra¬ 
cuse,  N.  Y.,  is  the  nominee  for  first  vice-president,  and 
John  Everetts,  Jr.,  consulting  engineer  with  Charles  S. 
Leopold,  Philadelphia,  Pa.,  is  slated  for  the  post  of  2nd 
vice-president.  John  H.  Fox,  vice-president  sales, 
Honeywell-Controls,  Ltd.,  Toronto,  Ontario,  Canada, 
who  served  as  treasurer  this  year,  is  nominated  to 
serve  for  a  second  term  in  this  capacity.  Nominees  for 
a  three-year  term  on  the  Council  of  the  Society  are; 
William  J.  CoUins,  Jr.,  consulting  engineer  and  head  of 
his  own  engineering  fiirm,  Oklahoma  City,  Okla.,  Harold 
A.  Lockhart,  vice-president  and  chief  engineer.  Bell  & 
Gossett  Co.,  Morton  Grove,  Ill.,  Holland  S.  Stover, 
owner  of  R.  S.  Stover  Co.,  Marshalltown,  Iowa,  George 
W.  F.  Myers,  owner  of  Myers  Engineering  Equipment 
Co.,  St.  Louis,  Mo.  Candidates  nominated  to  serve  for 
three  years  on  the  Society’s  Committee  on  Research 
are:  Albert  Giannini,  district  manager.  New  York  City 
office  Carrier  Corporation,  Richard  C.  Jordan,  pro¬ 
fessor  and  head.  Department  of  Mechanical  Engineer¬ 
ing,  University  of  Minnesota,  Maurice  Nelles,  vice- 
president  in  charge  of  engineering.  Crane  Company, 
Chicago,  Ill.,  Herbert  Nottage,  research  si)ecialist, 
Engineering  Research  Laboratory,  Lockheed  Aircraft 
Corp.,  Burbank,  Calif.,  and  Paul  H.  Yeomans,  consult¬ 
ing  engineer,  Philadelphia,  Pa.  Elections  and  installa¬ 
tions  are  scheduled  to  take  place  during  the  65th 
Annual  Meeting  of  the  Society,  January  26-29,  1959 
in  Philadelphia,  in  the  Bellevue-Stratford  Hotel . . . 

W.  Wilbur  White,  national  president  of  the  American 
SOCIETY  OF  SANITARY  ENGINEERING,  will  appoint  a  Com¬ 
mittee  of  three  to  consider  the  possibilities  of  a  perma¬ 
nent  headquarters  for  the  Society  and  to  study  the 
financial  structure  of  the  Society  and  make  recommen¬ 
dations.  Plans  for  a  more  business-like  arrangement  are 
being  actively  considered.  Mr.  White  cited  the  experi¬ 
ence  of  the  Michigan  Association  of  Plumbing  Con¬ 
tractors,  of  which  he  is  a  board  member,  where  the 
hiring  of  the  services  of  an  executive  secretary  to 
promote  membership  and  publish  its  monthly  magazine 
has  yielded  excellent  results  . . . 

Several  hundred  papers  on  advances  in  the  electrical 
engineering  profession  are  scheduled  for  the  1959 
Winter  General  Meeting  of  the  American  institute  of 
ELECTRICAL  ENGINEERS,  R.  T.  Weil,  Jr.,  Manhattan 
College,  general  chairman,  has  announced.  The  Meet¬ 
ing  will  be  held  February  1-6  in  the  Statler  and 
Sheraton- Me Alpin  Hotels,  New  York  City,  with  the 
former  as  headquarters.  Each  of  the  six  Technical 
Divisions  of  the  Institute  will  participate  in  technical 


sessions  and  symposiums.  In  addition  to  the  technierf 
part  of  the  program,  a  dinner-dance  and  other  en.t«. 
tainment  are  planned,  and  inspection  trips  will  be 
made  to  the  following:  Abilities,  Inc.,  Bell  Telephone 
Laboratories,  Brookhaven  National  Laboratories,  Con¬ 
solidated  Edison  Company’s  Astoria  generating  sta¬ 
tion,  Holophane  Light  and  Vision  Institute,  Inter¬ 
national  Business  Machines,  Leeds  and  Northup  Com- 
pany,  Leviton  Manufacturing  Company,  The  New  Yoik 
Times,  Radio  City  Music  Hall,  Rambusch  Decoration 
Company,  Steinway  Piano  Company,  Underwriters’ 
Laboratories,  United  Nations  Building,  and  Western 
Electric  Company. 

AMONG  THE  ENGINEERS 

Guy  B.  Panero  Engineers  has  moved  into  new 
headquarters  at  630  Third  Avenue,  New  York  17,  N.  Y., 
it  w'as  announced  . . .  Louis  0.  Britt,  vice-president 
of  the  consulting  engineering  firm  of  DUDLEY  dean* 
AND  ASSOCIATES,  San  Francisco,  Calif.,  is  promoted  to 
general  manager,  and  Donald  R.  Lundy  has  joined  the 
company  as  chief  mechanical  engineer.  Mr.  Lundy  wai 
formerly  with  The  Austin  Co.,  Oakland,  as  senior 
mechanical  engineer. 

BURGEONING  BUSINESS 

Effective  immediately,  fowler  mfg.  co.,  Portland, 
Ore.  gas  and  electric  appliance  manufacturer,  becomes 
a  w’holely-owned  subsidiary  of  republic-ODIN  appli¬ 
ance  CORP.,  Los  Angeles,  Calif,  and  Erie,  Pa.  Estimated 
cost  of  acquisition  is  $1,250,000.  Fred  Fowler  is  named 
president  of  the  subsidiary,  Archie  Schwieso,  vice- 
president  and  plant  manager.  Paul  Fowler,  founder  of 
the  Portland  firm,  will  continue  as  a  consultant.  The 
subsidiary  will  produce  Republic  gas  and  electric  watw 
heaters. . . .  Merger  of  DOVER  mfg.  co.,  Independence, 
Mo.,  and  J.  F.  Pritchard  and  company  of  California^ 
Kansas  City,  Mo.,  is  announced.  The  composite  ewn- 
pany,  operating  under  the  Pritchard  name,  offers  cod¬ 
ing  towers  in  a  range  of  capacities  from  the  smallest ' 
to  the  largest.  Officers  include :  J.  F.  Pritchard,  Jr, 
president;  Karl  E.  Johnson,  executive  vice-president; 
and  P.  A.  Frohwerk,  manager  of  research  and  engi¬ 
neering.  Offices  are  in  Kansas  City  . . . 

The  Houston  Company,  3714  43rd  Street,  Lubbock» 
Tex.,  manufacturers  representative,  are  appointed  dis¬ 
tributor  of  heating  equipment,  for  a  territory  which; 
includes  68  counties  in  Texas  and  5  counties  in  New 
Mexico,  for  dravo  corporation,  Pittsburgh,  Pa.  The 
company  will  sell  Dravo’s  complete  line  of  oil  and  gas 
fired  units  while  also  representing  a  notable  group  of 
manufacturers  serving  the  commercial  and  industrial,  ■ 
markets  in  this  area. 


UP  ON  TOP 

At  the  November  3rd  meeting  of  the  Board  ' 
Directors  of  buffalo  forge  co.,  Buffalo,  N.  Y.,  Ed 
F.  Wendt  retired  as  president.  After  twenty-nine  y 
in  that  capacity,  and  forty-seven  years  with  the 
pany,  Mr.  Wendt  will  continue  an  active  interest  as 
director.  To  succeed  him,  the  directors  elected  Wi 
( Concluded  on  page  lU) 


I 


I 


nr 


Hr 


DECEMBER.  1958,  AIR  CONDITIONING.  HEATING  AND  VENTIU' 


i 


how  do  you  rate 
silence? 


how 


do  you 


rate 


silence? 


When  it’s  ventilating  equipment 

What  factors  are  most  important  to  men  who  specify 
ventilating  equipment?  What  features  do  they  look  for 
first  to  make  sure  equipment  is  high  quality? 

A  recent  nationwide  survey  made  by  an  independent 
research  organization  for  Ilg  throws  considerable  light  on 
the  subject . . .  proves  conclusively  that  "quietness  of  oper- 


assure  quiet  operation, 


“Silence  Is  Golden.”  Ilg  Propeller  Fans 
feature  direct  drive  to  eliminate  the  noise, 
slippage  and  friction  losses  of  belts  and  pul¬ 
leys.  In  addition  to  "quietness  tests,”  all  Ilg 
Fans  undergo  exhaustive  balancing  tests  to 
motor  rotors  and  fan  wheels  before  and  after 
assembly  to  assure  smooth,  quiet  operatioa. 


“Inhale  ...  Exhale,"  Follow  the  flame  and  see  why  Ilg 
self-cooled,  enclosed,  permanently  lubricated  motors  stay 
cleaner,  run  quieter,  last  longer.  Fresh  air  (flame,  here) 
enters  vent  pipe,  circulates  through  motor,  exhausts  at  front 
of  fan.  Ilg  permanent-split  capacitor  single-phase  and  3-phase 
motors  never  run  "hot,”  have  no  wearing  parts. 


What’s  in  a  Name?  Plenty — when  the  name  is  Ilg.  This  "One-Name-Plate” 
guarantee  covers  the  quiet-running,  self-cooled  motor  aatt  the  dynamically 
balanced,  patented  design  fan  wheel.  Whether  you  specify  or  install  Ilg  Direct 
Drive  Propeller  Fans,  you  can  count  on  quiet,  vibration-free  operation,  low 
operating  costs.  For  ilg  Type  "Q”  Fans  and  Ilg  enclosed  motors  are  designed, 
built,  assembled  and  tested  under  one  roof  to  exhaust  more  air  more  quietly  for 
more  years. 


For  fans  built  to  satisfy  your  “specs”... 
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consulting  engineers  rate  quiet  operation  No.  1  in  preference  poll 


ation”  rates  first  with  consulting  engineers  who  specify 
fans  and  ventilating  equipment. 

You  can  look  to  Ilg  Fans  and  Ventilators  for  quietness 
coupled  with  high  air  volume.  Consulting  engineers  choose 
Ilg  because  Ilg  equipment  combines  so  many  of  the  points 
of  quality  they  insist  on:  vibration-free  operation,  for 


example;  long  life;  low  maintenance  expense;  ease  of  re¬ 
pair;  low  operating  costs — just  to  name  a  few. 

Some  of  the  reasons  Ilg  equipment  rates  so  high  with 
those  who  specify  are  shown  below.  For  complete  details 
on  Ilg  Propeller  Fans,  write  for  Catalog  No.  153;  on  Ilg 
Airfoil  Centrifugal  Fans,  send  for  Bulletin  No.  257. 


centrifugal  fans 
vibration-free  performance,  low  maintenance 


^*^^**rd  Is  Forward.  Ilg  Backward  Curved  (BC) 
ki  j**  Airfoil  design — the  greatest  step  forward  in 
blMe  design  in  40  years — eliminate  eddy  currents  and  tur- 
k  to  assure  quieter  operation,  undergo  less  drag  and 
shock  loss  than  blades  of  uniform  thickness.  Sound  tests 
Ptov*  these  fans  can  run  at  greater  speed  than  older  types 
—with  no  increase  in  sound  level.  For  operations  up  to 
y  static  pressure. 


Single,  Silent  Centrifugal.  Direct-connected  Ilg-built  motors  and 
Airfoil  fan  wheels  rotate  as  a  single  unit— on  heavy-duty,  perma¬ 
nently  lubricated  ball  bearings.  No  belts  or  pulleys  to  slip,  re-align 
or  replace  periodically.  No  need  for  space-wasting  separate  motor 
mountings.  Just  connect  an  Ilg  BC  Airfoil  Centrifugal  and  you’re 
ready  for  any  ventilating  and  air-conditioning  job. 


specify 


ILG  ELECTRIC  VENTILATING  COMPANY 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois 

Offices  In  57  Principal  Cities 

Member  of  Air  Moving  and  Conditioning  Association  Inc.  (AMCA) 
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BRIEFLY  STATED 

(Concluded  from  page  10) 

R.  Heath  President.  Mr.  Heath  has  been  with  the  com¬ 
pany  for  thirty-six  years,  starting  in  Engineering.  He 
became  chief  engineer  in  1948;  director  of  manufac¬ 
turing  in  1951 ;  a  vice-president  in  1953,  and  executive 
vice-president  in  1955  . . . 

Richard  H.  Lewin  is  appointed  president  of  LEVVIN- 
MATHES  CO.,  St.  Louis,  Mo.,  a  division  of  Cerro  de 
Pasco  Corporation.  He  succeeds  the  late  Felix  S. 
Dreyer,  whose  death  occurred  in  October.  Mr.  Lewin 
was  named  executive  vice-president  of  the  Lewin- 
Mathes  division  following  acquisition  of  the  company 
by  Cerro  de  Pasco  in  July,  1957 ...  Appointment  of 
J.  S.  Newman  as  executive  vice-president  and  general 
manager  of  JOSAm  mfg.  CO.,  Michigan  City,  Ind.,  its 
subsidiaries  and  affiliates,  was  announced.  He  occupies 
the  position  formerly  held  by  his  father,  past  president 
Leo  N.  Newman,  who  passed  away  in  January  of  this 
year. . . . 

Chester  L.  May,  Dallas,  Tex.  gas  industry  leader, 
was  elected  chairman  of  the  board  of  directors  of 
ARKLA  AIR  CONDITIONING  CORP.,  Shreveport,  La.  He  had 
retired  recently  as  senior  vice-president  of  Lone  Star 
Gas  Company  of  Dallas,  Tex.  Also,  Robert  K.  Eskew, 
the  company’s  director  of  research,  development  and 
engineering,  was  made  a  vice-president.  .  .  . 

Fillip  J.  Kreissl  is  appointed  president  of  DETROIT 
CONTROLS  DIV.,  AMERICAN  RADIATOR  AND  STANDARD  SANI¬ 
TARY  CORPORATION.  He  succeeds  W.  A.  Haist,  Jr.  who 
resigned  to  become  president  of  Sprague  Meter  Co., 
Bridgeport,  Conn.  ...  In  a  management  reorganization 
of  MORRISON  STEEL  PRODUCTS,  INC.,  Buffalo,  N.Y., 
Isadore  Morrison  became  president;  M.  Jacque 
Kohnstamm,  executive  vice-president.  Reappointed  to 
their  present  offices  are  Arthur  J.  Harsch,  vice-presi¬ 
dent  in  charge  of  engineering;  Sheldon  Weisberg, 
treasurer;  Edward  Kavinoky,  secretary;  and  Anthony 
D’Ambrosia,  controller. 

Paul  M.  Augenstein  is  appointed  president  of 
AiRTEMP  DIV.,  CHRYSLER  CORP.,  Dayton,  Ohio.  He  suc¬ 
ceeds  C.  E.  Buchholzer,  who  has  resigned.  Before  join¬ 
ing  Chrysler,  Mr.  Augenstein  was  general  manager  of 
room  air  conditioner  activities  for  General  Electric 
Comp>any.  Established  in  1934,  Airtemp  Division  is 
part  of  Chrysler’s  Special  Products  group  headed  by 
Group  Executive  Charles  B.  Gorey,  Jr.  Mr.  Augen- 
stein’s  appointment  is  part  of  the  corporation’s  drive 
to  capture  a  substantial  share  of  the  air  conditioning 
industry’s  $700,000,000  annual  volume,  which  the 
corporation  believes  will  double  in  the  next  five  years. 
Demand  for  passenger  car  air  conditioning  alone,  it  is 
said,  has  almost  doubled  since  1936. 

HIGH  TIMES 

Valve,  trap,  and  steam  plant  equipment  manufac¬ 
turer  YARN  ALL- WARING  CO.,  Philadelphia,  Pa.,  cele¬ 
brated  its  50th  year  of  operation  at  its  Chestnut  Hill 
plant  on  September  16  and  18.  Over  400  customers, 
suppliers,  distributors,  and  neighbors  attended  an 
Open  House,  and  nearly  600  employees  and  their  fami¬ 
lies  were  on  hand  two  days  later  for  a  Family  Night 


Dinner.  Standing  in  the  foyer  at  the  Open  House  were 
Bernard  G.  Waring  and  D.  Robert  Yarnall,  founders  of 
the  firm,  greeting  and  shaking  hands  with  the 
guests. . . . 

One  hundred  and  fifty-five  guests  were  on  hand  at 
noon  for  the  tee-off,  and  265  had  arrived  by  dinner 
time  at  the  Winged  Foot  Gk)lf  Club,  Mamaroneck,  N.  Y., 
at  the  Annual  Golfing  and  Dinner  hosted  by  COYNE 
&  DELANY  CO.,  Brooklyn,  N.  Y.  Golfers  competed  for 
the  coveted  J.  J.  Delany  Sr.  Memorial  Trophy,  pr^  ^ 
sented  each  year  to  the  low  scorer  in  memory  of  the 
firm’s  founder.  Tim  Hogan  of  J.  R.  Philips  Co.,  con¬ 
tractors,  won  with  a  low  gross  score  of  78. 

AMONG  THE  MANUFACTURERS'  PERSONNEL 

Raymond  K.  Serfass  is  appointed  manager  of  the  air 
conditioning  division  of  WESTINGHOUSE  electric  corp., 
Pittsburgh,  Pa.  succeeding  Bruce  D.  Henderson,  ap¬ 
pointed  to  the  staff  of  the  executive  vice-president. 

Since  the  time  he  became  a  student  engineer  with  the 
York  Corporation  in  York,  Pa.,  Mr.  Serfass  has  served  1 
a  total  of  25  years  in  the  air  conditioning  industry.  He 
progressed  to  vice-president,  general  manager,  and  < 
director  of  that  company.  When  the  York  Corporation  ' 
merged  with  Borg-Warner  Corporation,  Mr.  Serfass 
was  appointed  vice-president  and  director  of  operations 
for  the  York  division  of  Borg-Warner,  the  position  he 
held  until  his  present  assignment . . .  W.  P.  Chapman 
is  named  director  of  research  and  development;  H.  W. 

Alyea,  director  of  engineering;  and  John  C.  Spangler, 
director  of  manufacturing,  for  JOHNSON  service  co.. 
Milwaukee,  Wis.  Mr.  Chapman,  prior  to  joining  John¬ 
son  in  1956,  had  spent  six  years  in  sales  engineering 
and  four  years  in  research  with  National  Tube  Divi¬ 
sion  of  United  States  Steel  Corporation. . . . 

Norman  F.  Garrett  is  elected  vice-president  for 
manufacturing  of  crane  co.,  Chicago,  Ill.  He  has  been 
general  manager  of  the  company’s  Chicago  manufac¬ 
turing  division  since  1957  . . .  G.  G.  Workinger,  gen¬ 
eral  sales  manager,  and  Henry  B.  Williams,  chief 
engineer,  have  been  elected  vice-presidents  of  mcquay, 

INC.,  Minneapolis,  Minn. . . .  Sam  N.  Craig  is  appointed 
chief  engineer  of  ORR  &  sembower,  inc.,  Reading,  Pa 
He  has  been  associated  with  one  of  the  largest  manu¬ 
facturers  of  steam  power  plants,  and  most  recently 
has  been  responsible  for  design  and  development  of 
fuel  handling  and  burning  equipment. . . . 

Robert  Hughes  is  appointed  director  of  research  and 
development  of  dravo  CORP.,  Pittsburgh,  Pa.,  replacing 
W.  L.  New'hall,  who  retired  after  33  years  with  the 
company. 


Clyde  E.  Weatherw'ax,  chairman  of  the  board  and 
one  of  the  founders  of  acme  industries,  Jacks(®, 
Mich.,  died  October  13,  1958  at  Jackson  at  the  age  of 
76.  Mr.  Weathei^wax,  with  his  two  brothers,  founded 
the  company  in  1919  as  a  pipe  coil  manufacturer.  He 
remained  active  in  the  affairs  of  the  company  until  his 
death.  He  is  survived  by  his  son,  Kenneth  A.,  president, 
and  his  grandson,  Peter  A.,  executive  vice-presidwit 
of  Acme  Industries. 
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This  NEW  si 
unit  above  h 
6000  sq.  ft. 
with  10  ga 
receiver 


Here's  the  NEW  SWmore  CCVS  Vertical  Pump  —  offering  a  new^H| 
pump  efficiency  — i^et  with  a  minimum  motor  size.  Featuring  new^P^M 
coupled  design  and  mechanical  shaft-seal  .  .  .  complete  pump  a^^ioto^ 
unit  is  bolted  to  receiver  .  .  .  in'sizes  for  all  installations:  Threj^ew  single 
units  and  two  duplex  units  .  .  .  can  be  installed  on  floor  l^^l  or  in  pit. 
Write  for  your  copy  of  new  bulletin  No.  21-C  which  fully  describes  these 
new,  rugged,  compact  CCVS  Skidmore  Pumps. 


^cientiHc  2^rontierd 
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The  Revival  of  Thermoelectricity 

Farms  and  pioneer  settlements  in  many  regions  of  the  U.S.S.R.,  remote  from 
electrical  power  grids,  today  enjoy  the  advantages  of  electric  light,  electrified 
machinery  and  radio,  thanks  to  a  new  kind  of  generator.  This  generator  has  no 
moving  parts,  but  converts  the  heat  of  a  kerosene  lamp  or  wood  stove  directly  into 
electrical  power.  In  the  cities  of  the  nation,  apartment  dwellers  are  soon  to  be 
furnished  with  an  inexpensive  refrigerator  which  operates  on  a  quite  opposite 
effect.  This  refrigerator  has  no  motor  or  compressor  and  no  refrigerant  fluid;  it 
uses  electrical  energy  directly  to  pump  the  heat  out  of  its  interior.  A  variation  of 
this  effect  applied  to  the  heating  of  indoor  working  and  living  spaces  promises  to 
achieve  great  economy  in  the  use  of  electrical  energy  for  such  purposes. 

So  states  Abram  F.  Joffe,  a  leading  Soviet  physicist  and  member  of  Russia’s 
central  scientific  body,  the  Academy  of  Sciences,  in  which  he  heads  the  Institute 
of  Semiconductors,  in  the  November  issue  of  Scientific  American.  In  a  visit  to 
the  U.S.  earlier  this  year,  Mr.  Joffe  found  scientists  and  engineers  also  fired  with 
these  possibilities  and  working  actively  to  realize  them.  Examples:  a  clock-con¬ 
trolled  bottle  warmer  and  cooler,  and  mobile  hostess  cart  with  both  refrigeration 
and  oven  compartments  (this  page,  August,  1958);  also  a  “hot-cold-light”  panel 
which  combines  into  a  single  operating  unit  thermoelectric  refrigeration  and 
electroluminescent  lighting  (News  of  the  Month,  this  issue). 

Likening  thermoelectricity,  the  direct  transformation  of  thermal  energy  into 
electrical  energy  (noted  in  1821  by  Thomas  Seebeck)  and  the  reciprocal  trans¬ 
formation  of  electrical  energy  into  heat  (noted  in  1834  by  Jean  Peltier),  to  legend’s 
sleeping  princess,  Mr.  Joffe  depicts  the  semiconductor  as  the  prince  who  awakened 
her  from  a  hundred-year  nap.  In  1926,  a  U.S.  engineer  named  Lars  O.  Grondahl 
showed  that  an  oxidized  copper  plate  conducts  an  electrical  current  easily  in  one 
direction,  but  offers  a  very  high  resistance  in  the  other.  Thus  if  an  alternating 
current  is  passed  through  such  a  plate,  the  current  will  flow  for  all  practical 
purposes  only  in  one  direction.  The  discovery  of  these  properties  in  copper  oxides 
attracted  the  attention  of  physicists  to  the  large  class  of  materials  with  low  elec¬ 
trical  conductivity  which  we  now  know  as  semiconductors. 

Regarding  power  generation  by  thermoelectricity,  the  author  states  that  for 
small  power  requirements  where  only  a  few  kilowatts  of  electricity  are  required, 
thermoelectric  generators  can  compete  with  steam  engines.  For  very  low  power 
requirements,  as  in  radio,  telegraph  and  telephone  communications,  thermoelectric 
generators  provide  the  best  engineering  solution. 

What ‘occurs  in  heating  by  thermoelectricity  is  at  first  glance  unexpected.  In 
order  to  heat  a  room  with  an  ordinary  electric  heater  at  the  rate  of  a  kilowatt, 
the  heater  must  also  use  up  electrical  energy  at  the  rate  of  a  kilowatt.  But  if 
thermoelectric  cells  (circuits  containing  two  dissimilar  semiconductors)  are  used 
for  this  purpose,  the  expenditure  of  half  a  kilowatt  or  less  will  yield  the  same 
result.  One  might  think  that  thermoelectric  cells  shake  the  very  foundation  of 
science:  the  law  of  conservation  of  energy.  But  of  course  this  is  not  so. 

This  extra  heat  supplied  to  the  room  is  not  created  from  nothing,  but  is  trans¬ 
ferred  from  a  colder  source,  such  as  from  the  water  supply.  The  thermoelectric 
cell,  acting  as  a  “heat  pump”,  removes  heat  from  the  water  and  transfers  this 
heat  to  the  room  together  with  the  heat  supplied  by  the  current.  Even  though 
the  heat  reservoir  may  be  at  a  low  temperature,  its  heat  can  be  delivered  at  a 
higher  temperature  by  means  of  thermoelectric  cells.  The  less  the  temperature 
difference  between  the  reservoir  from  which  the  heat  is  removed  and  the  warm 
one  to  which  it  is  supplied,  the  less  electrical  energy  is  needed. 
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Each  valve 
individually  tested 

Before  it  leaves  the  factory,  each  Hammond  Bronze  Valve  is 
individually  pressure-test^  for  perfect  closure.  For  example 
the  Number  619  gate  valve  above  is  rated  for  150  lbs.  Before 
passing  final  inspection  it  must  prove  drop-tight  under  an 
individual  hydrostatic  test  at  300  lbs.,  as  shown.  This  indi¬ 
vidual  testing  is  typical  of  the  many  rigorous  checks  and  in¬ 
spections  that  verify  Hammond  quality— quality  second  to 
none  in  the  valve  industry. 

Hammond  manufactures  bronze  valves  exclusively— and  rig¬ 
orously  controls  every  step  from  the  melting  of  the  virgin 
ingot  to  final  individual  testing.  High  volume  production,  in 
a  modem,  "automation”  factory,  permits  economies  which 
are  reflected  in  moderate  prices  for  valves  of  outstanding 
quality. 

Write  today  for  your  copy  of  our  new  catalog 
No.  158  describing  Hammond’s  complete  line. 

Address  Hammond  Valve  Corporation, 

Hammond,  Indiana. 


Hammond  Number  413  globe  valve  is  rated  for 
steam  service  up  to  150  lbs.,  300  lbs.  W.O.G. 
Has  slip-on  composition  disc,  union  bonnet, 
stuffing  box,  gland  follower.  Complies  with  Fed¬ 
eral  spec  WW-V-51A,  Type  1,  Class  B. 


HAMMOND .8a/7!E’-/^O7'^0  BRONZE  VALVES 
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Know-how  makes  the 


heating  problems  in  all  types  of  industrial 
and  commercial  buildings. 

Every  man  is  competent  to  make  a  com¬ 
plete  heating  survey  of  your  installation, 
working  in  cooperation  with  your  engh 
neering  departments  or  consultant. 

Every  man  is  backed  by  the  home  office 
staff,  who  can  bring  both  laboratory  fadli-* 
ties  and  the  total  experience  of  over  10,000 
installations  to  bear  on  unusual  problems. 

Get  the  benefit  of  this  Dravo  "extra” 
when  you  have  a  heating  problem. 


The  new  Dravo  Counterflo  has  performance 
built  in  .  .  .  the  kind  of  performance  pos¬ 
sible  only  in  a  heater  in  which  every  part 
has  been  designed  and  built  to  function  as 
an  integrated  unit.  But  it  is  the  skill  with 
which  this  performance  is  applied  to  the 
solution  of  a  specific  heating  problem  that 
makes  it  completely  effective. 

This  is  the  important  "extra”  that  every 
Dravo  Heater  customer  gets.  Every  Dravo 
technical  representative  is  a  qualified  heat¬ 
ing  engineer  skilled  at  solving  all  kinds  of 
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Here  are  some  of  the  features 
which  make  the  new  Counterflo 


IN  HEATER  DESIGN 

The  new  Dravo  Counterflo  heater,  developed 
by  an  exhaustive  research  program,  repre¬ 
sents  an  important  advance  in  warm  air 
space  heating.  Its  "unitized”  design,  mak¬ 
ing  each  part  integrate  smoothly  with  the 
funaioning  of  the  rest,  and  the  fact  that 
each  part  was  designed  specifically  for  its 
function,  makes  the  new  Counterflo  unique. 


NEW  INDUCED  DRAFT  FIRING-automatically  controls  fuel/ 
combustion  air  ratio,  high  negative  pressure  in  combustion 
chamber  adds  extra  safety;  extra  efficiency  because  of  com¬ 
plete  control  of  combustion  air. 

NEW  AIRFOIL  COMBUSTION  CHAMBER-stainless  steel, 
ribbed  for  extra  strength  and  channelingof  airflow— guaranteed 
for  10  years.  Longest  possible  flame  travel  for  complete  com¬ 
bustion  within  primary  heat  transfer  area. 

NEW  LOW-SPEED  FANS— forwardly  curved,  low-speed,  double 
inlet  fans  with  high  efficiency  reduce  horsepower  requirements 
in  the  new  Counterflo  drastically,  operating  costs  are  lower. 

NEW  DISCHARGE  PLENUM  —distributes  heated  air  at  high 
velocity  without  annoying  drafts.  Adds  new  flexibility  to  warm 
air  distribution  patterns. 


DRAVO 

CORPORATION 


Bulletin  564  describes  the  many  new  features  of  the 
new  Dravo  Counterflo  heater.  Write  or  phone  for  your 
copy  today.  Address  Dravo  Corporation,  Dravo  Building, 
Pittsburgh  22,  Pennsylvania. 


difference 


heater  your  best  heating  buy: 

NEW  PYROJET  BURNER— exclusively  Dravo— first  burner  de¬ 
veloped  specifically  for  direct-fired  space  heaters.  Burns  low 
cost  oils  efficiently.  Switches  from  gas  to  light  oil  automatically. 


viRMoraNi^  RMR 


high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 
registers  and  grilles 


Sold  •Kclusivoly  by  roprosontativos  for: 

AIR  DEVICES  INC.  .  las  madison  avenue,  new  YORK16,N.y. 


DECEMIER,  Its*.  AIE  CONOITIONIN6,  HEATING  AND  VENTI 


EXCLUSIVE 
FEATURE 
ASSURES 
PRECISION 
CONTROL 
OF  AIR 
VOLUME  AND 
TEMPERATURE 


The  new  Thermotank  Con-Vol  Unit  delivers  constant  air  volume  over  a 
wide  range  of  varying  inlet  pressures.  Instant  response  and  positive 
valve  closure  are  obtained  due  to  the  complete  absence  of  linkage  or 
complicated  operating  mechanism.  Both  the  hot  and  the  cold  valves  are 
regulated  by  the  flow  controller  as  conditions  demand.  An  access  door 
permits  inspection  of  all  moving  parts  and  easy  removal  of  valves  and 
controls.  For  more  information  on  Con-Vol  equipped  units  ask  your 
Thermotank-Agitair  representative  or  write  direct  to  Air  Devices  Inc. 


IKlr.  Readi-Pakt,  Right  There  at  the  Top 


Wy  Up  on  top  of  the  highest  peak 
in  the  world,  stands  our  hero,  Mr. 
Readi-Pakt!  Ask  him  how  he  got 
there,  and  he’ll  tell  you  there’s  only 
one  way  to  climb  a  mountain — step- 
by-step.  That’s  how  Reading  Tube 
reaches  the  quality-peak  in  copper 
and  brass  tube  and  pipe  —  through 
step-by-step  supervision  by  specialists 
in  a  wholly  integrated  mill  —  from  its 
own  refinery  to  its  own  depots.  It’s 
the  only  way  to  get  C.Q.C.  (Com¬ 
plete  Quality  Control).  It’s  the  only 
way  to  produce  a  quality  product 
second  to  none.  Coupled  with  per¬ 
sonalized  service  and  efficient  de¬ 
livery  it  explains  why  Reading  Tube 
continues  to  stand  right  there  at  the 
top! 


IN  TUBING  ■—  Nothing  Beats  Copper  — 
IN  COPPER  —  Nothing  Beats  RSADINOI 


a 


C 

TUBE  CORPORATION 

Empire  State  Bldg.,  N.Y.  1,  N.Y.,  Plant:  Reading  Pa. 


Distribution  Depots: 


READING,  PA. 

WOODSlOE,  LL.  N.Y. 

57-17  Northern  Blvd. 

PHNAOELPHIA.  PA. 

Si21  Penn  St. 

ATLANTA,  GA. 

690  Murphy  Ave. 
S.W..  Unit  5,  Bldg.  B 


OAKLAND,  CAUF. 

410  Hegenberger  Rd. 

LOS  ANGELES,  CAUF. 

120  No.  Santa  Fe  Ave. 

DENVER,  COLO. 

2845  Walnut  St. 

HOUSTON,  TEXAS 

1121  Rothwell  St 


DALLAS,  TEXAS 

9000  Sovereign  Row 
Brook  Hollow 
Industrial  District 


CHICAGO,  ILL 

305  W.  31st  St 


CLEVELANO,  OHIO 

4615  Perkins  Ave. 


...featuring  flat 
radial  blade  wheels 

THREE  WHEEL  TYPES 
FOR  RUGGED 
PERFORMANCE 

Because  of  the  varied  demands  of  industry,  three 
wheel  types  are  offered  to  provide  optimum  per¬ 
formance  for  virtually  any  type  application. 

LS  Type— designed  for  coarse  materials  and  abra¬ 
sive  particles  . . .  ideal  for  sticky,  heavy  or  abrasive 
dust  problems  . . .  extremely  easy  to  clean  .  . .  also 
for  corrosive  or  heavy  fumes  ...  for  temperatures 
to  800°  F. 

RIM  Type  — used  in  similar  applications  to  LS  Type, 
and  comparable  in  performance  ...  for  higher  tem¬ 
peratures,  RIM  Wheels  are  available  for  operation 
to  1000°  F. 

LM  Type — high  efficiency  design,  ideal  for  industrial 
process  systems  involving  smoke,  gases,  or  air  con¬ 
taining  small  quantities  of  fine  dust  .  .  .  provides 
efficient  fume  removal ...  for  operation  to  800°  F. 

A  packaged  industrial  fan  is  also  available,  in  sizes 
141  through  361.  Economically  designed,  it  features 
one-man  motor  installation  and  removal. 

Write  for  details  in 
Bulletins  585,  586 

THE  NEW  YORK  BLOWER  COMPANY 


Sales  Offices:  3147  South  Shields  Avenue  •  Chicago  16 


. . .  The  zinc  holds  tight  on  a  Bethcon  sheet 


Put  it  through  the  toughest  operation  in  your  shop  ...  a 
Bethcon  galvanized  steel  sheet  will  do  all  you  ask  of  it. 
The  coating  comes  through  intact  as  the  sheet  forms  up 
into  a  strong  and  rigid  finished  product. 

Bethlehem’s  continuous  galvanizing  process  includes  a 
special  annealing  cycle  which  gives  the  basic  steel  sheet  its 
ideal  blend  of  strength  and  ductility.  Moments  later,  the 
zinc  is  applied,  and  applied  so  tightly  that  it  permits  form¬ 
ing  never  before  considered  practical  for  galvanized  steel. 
You  really  ought  to  try  Bethcon  for  yourself  in  order  to 


fully  appreciate  its  true  advantages.  It  is  available  in  both 
cut  lengths  and  coils,  in  gages  12  and  lighter,  with 
either  plain  open  hearth  or  copper-bearing  (Beth-Cu-Loy) 
steel  for  the  base  metal.  A  Bethlehem  representative  will 
gladly  work  with  you  in  running  some  tests.  Just  get  in 
touch  with  the  nearest  Bethlehem  sales  office. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 


On  the  Pacific  Coast  Bethlehem  products  are  sold  by 
Bethlehem  Pocific  Coast  Steel  Corporation 
Export  Distributor:  Bethlehem  Steel  Export  Corporation 


BETHLEHEM  STEEL 


pETHgEHl 


Clo£ing 

Seaming 

Bending 

Crimping 

Punchinq 

Rolling 

Beading 

Shearing 
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Remove  Condensate  and  Air 
without  STEAM  LOSS 
—  with 


THERMOSTATS 
and  VALVE  SEATS 


STEAM  TRAPS 


A  complBte  Um  of 
Low,  Medium 
and  High  Pne^ 
sure  Thermo* 
static  .Traps  for 
w&yice  with  radiation,  dryors, 
sterflixers,  mangles,  cookers  and 
similar  uses.  Renewablt  thtrmo- 
stats  and  seats  are  important  con- 
structional  features  contributing 
to  long  life  and  low  cost  service. 
Medium  and  High  Pressure 
Traps  have  stainless  sted  pins 
and  renewable  seats. 


Hoffman  Traps  incorporate  design 
features  which  assure  both  effective  and 
economical  removal  of  condensate  from 
steam  lines  and  equipment.  Typical  of 
Hoffman’s  complete  line  are  the  Traps 
illustrated,  each  with  removable  cover,  pin 
and  seat  for  quick  inspection  and  cleaning. 


Guardian  of 
your  Fuel 
and  Comfort 


I 

I 


fl 


Float  and  Thermostatic  Traps  are 


designed 

so  that  all  working  parts 

of  the  trap  are  a  part  of  the  re- 

movable  cover.  Once  in¬ 

m 

stalled  it  is  not  necessary  to 

break  any  pipe  connection 

for  cleaning  and  repairing. 

9 


600  SERIES  INVERTED 
BUCKET  TRAP 

Hoffman  Bucket  Traps  operate  intermittently 
and  are  ideal  for  draining  condensate  and  air 
from  steam  lines  or  equipment  where  large 
quantities  of  air  and  condensate  must  be  dis¬ 
charged.  They  are  easily  inspected,  cleaned  and 
serviced  by  merely  removing  the  cover. 


HOFFMAN 

SPECIALTY  MANUFACTURING  CORP 

iroo  WEST  10th  STREET,  INDIANAPOLIS  7.  INDIANA 

^^M-Tfaos.  Vacuum  and  Condpnsation  Pumps,  Forced  Hot  Water  Healing  Systems, 

«Xkeo  and  gold  by  leading  Wholesalers  of  Heating  and  Plumbing  Equipment. 
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MAINTENANCE  COST 

1 .  Complete  Thermostat  Assembly 

2.  Durable,  accurately  machined 
Valve  Lever  and  Seat  Assembly 

3.  Copper  Float  Ball  Assembly 

4.  Graphite  Impregnated  Asbestos 
Gasket 

B.  Heavy  Duty  Cast  Iron  Cover 


Cover  /.'ith  plug,  staicless  sluf'l 
valve  seat  and  (loiiier 

Bucket  and  valve  assembly  in 
eluding  lever,  fulcrum  pm.  valvn, 
stainless  steel  pm,  bucket,  ua() 
screvr,  locknut  and  v.aslier 

Body  with  gasket  anil  dram  [dug. 


For  full  particulars,  write  for 


catalogs  on  Bucket  Traps,  Float 


and  Thermostatic  Traps  or 


Thermostatic  Traps. 


Underground  Heat  Distribution  Systems 

How  To  Protect  A  System 
Against  Failure 


Impact  from  above  and  earth  back  fill  weight  is 
a  problem  the  engineer  resolves  by  specifying  a  14 
gauge  steel  casing  with  a  spiral  lockseam  for  added 
crush  resistance. 

Now  knowing  that  his  casing  is  impact  and  wata 
proof  he  protects  the  casing  by  specifying  an  anti¬ 
corrosive  compound  that  will  withstand  a  15,000 
volt  spark  test  and  have  a  permeability  of  .05  penns 
or  less. 

With  the  casing  and  joints  sealed  leak  tight  and 
protected  against  electrolysis  and  sub-soil  acids  he 
needs  only  one  bit  of . . . 


Specifications  are  the  only  way  a  designing  me¬ 
chanical  engineer  can  be  assured  the  final  project 
will  have  met  his  required  standards  and  be  of  the 
quality  the  owner  bought. 

Three  major  elements  make  up  an  underground 
heat  distribution  system:  an  inner  pipe  to  convey 
steam,  high  temperature  hot  water,  chilled  water, 
condensate,  etc.,  (type  and  size  depending  upon 
project  requirements);  the  insulating  of  the  inner 
pipe  to  minimize  heat  loss;  and  the  outer  casing  to 
protect  the  insulation  and  inner  pipe. 

The  outer  casing  has  to  be  specified  in  such  a  way 
that  it  will  provide  positive  protection  against  mois¬ 
ture  entrance  and  accumulation.  Saturated  insula- 


Final  Protection 

Any  system  should  be  Selected  with  this  thou^ 
in  mind: 

“That  some  moisture  will  find  a  way  into  the  sys¬ 
tem  such  as  a  rain  storm  prior  to  installation.” 

Therefore,  to  protect  the  system  against  any  mois¬ 
ture  that  may  get  inside  prior  to  final  assembly,  he 
specifies  “that  an  annular  uninterrupted  air  space 
must  run  the  entire  length  of  the  system.”  With  this 
featiu-e  and  openings  at  ends  of  casing  for  draining 
and  venting,  he  can  force  ventilate  the  system  and 
dry  it  out.  By  necessity,  the  insulation  must,  of 
course,  have  an  insoluble  binder  and  be  capable  of 
returning  to  its  original  insulating  efficiency  when 
dry,  even  after  a  thorough  saturation. 

For  a  free  24  page  catalog  with  facts  and  figures 
for  designing  and  specifying  underground  heat  dis¬ 
tribution  systems,  write:  E.  B.  Kaiser  Co.,  2114 
W.  Lake  Ave.,  P.  O.  Box  47,  Glenview,  Illinois. 


Testing  welded  joints  by  applying  a  soap  solution  with  the  casing 
under  25  p.s.i.g. 


for  highest  quality 


tion,  of  course,  equals  low  efficiency.  Moisture,  pres¬ 
ent  constantly  in  buried  pipe,  accelerates  corrosive 
action  which  is  amplified  in  acidic  and  electrolytic 
soils. 

To  be  positively  leak  tight  the  casing  must  be 
tested  air  tight.  The  engineer  should  specify  a  25 
p.s.i.g.  air  test  on  the  casting  for  two  consecutive 
hours  without  a  drop  in  pressure. 

In  order  to  prevent  accumulation  of  moisture,  the 
casing  should  be  specified  with  a  smooth  interior. 


PIPING  SYSTEMS 
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1st  National  Bank  Building,  Tulsa,  Okla.,  is  equipped  with 
B&G  Monoflo  Fittings.  Carson  and  Lundin,  Architects. 

B&G  Monoflo  Fittings  enable  you  to  design  a 
one-pipe  forced  hot  water  heating  system  of  any 
size  with  assurance  that  it  will  be  correctly  and 
efficiently  circulated.  That’s  because  the  Monoflo 
Fitting  is  an  engineered  device— not  just  a  "scoop’ 
or  "choke.’’ 

These  Fittings  are  designed  to  handle  definite 
radiator  sizes,  maintain  proper  temperature  drops 
and  permit  the  use  of  economical  riser  sizes.  They 
provide  adequate  diversion  under  average  conditions 
without  introducing  excessive  resistance. 

An  exclusive  feature  of  B&G  Monoflo  Fittings  is 
that  there  is  virtually  no  limit  to  the  number  which 
can  be  installed  in  any  circuit  of  a  one-pipe  forced 
hot  water  system.  Design  problems  which  other¬ 
wise  occur  are  eliminated. 

Complete  design  procedure  for  B&G  Monoflo 
heating  systems  is  found  in  the  B&G  Handbook. 


NEW  "RED-RING”  COPPER 
MONOFLO® 

tMade  in  1*  and  sizes, 
the  "Red-Ring”  can  be  used 
I  for  up-feed,  down-feed,  sup- 
j  ply,  return,  one  or  two-fit- 
f  ting  installations.  Just  keep 
the  "red-ring”  between  the 


NEVER  HAS  A 
PROPERLY  DESIGNED 

B&G  MONOFIO: 

SYSTEM  FAILED! 

From  small  residence  to  the  largest  conceivable 
installation,  B&G  Monoflo  Fittings  assure  a  cor¬ 
rectly  balanced  one-pipe  forced  hot  water  system. 


Heat  in  this  residence  is  properly  distributed  by 
B&G  Monoflo  Fittings 


^Bell  &  Gossett 

V  COMPANY 

^  Dept.  FN-4,  Morten  Grove,  Illinois 

Canadian  Lictnste;  S.  A.  Armiirong,  Ltd.,  1400  O'Connor  Drivt,  Toronto  16,  Ontario 
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Completely  Designed,  Engineered  and  Manufactured  by  Peerless  Electric 


Peerless  Backward  Curve  Blowers  are  all 
Peerless — motor  and  all.  We  control  the  entire 
production  of  this  versatile  blower,  from  draw¬ 
ing  board  to  finished  product.  We  guarantee  it 
unconditionally  for  quiet,  trouble-free  operation. 

Send  for  Cal 


Peerless  Backward  Curve  Blowers  can  be 
specified  with  confidence.  They  are  thoroughly 
tested  according  to  test  codes.  They  meet  AMCA 
and  NEMA  standards.  Scores  of  them  are 
operating  in  schools,  churches,  hospitals  and 
government  installations. 

g  200  today! 


Backward  Curve  Blowers— Certified  Ratings 


FORWARD  CURVE  BLOWERS 

Made  entirely  by  Peerless; 
arc-welded  housings  and  frames; 
wheels  designed  for  quieter  op¬ 
eration;  dynamically  balanced. 

Send  for  Catalog  240. 


CENTRIFUGAL  ROOF  VENTIUTORS 

Matching  wheel  cone  accu¬ 
rately  fits  spun  venturi  for 
quieter,  smoother  air  move¬ 
ment.  All  welded  construction; 
material  16  ga.  or  over.  Each 
unit  air  tested,  and  rated  to 
assure  certified  AMCA  ratings. 
Fits  standard  curbs. 

Send  for  Catalog  220. 


Member  of  the  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


AND  BLOWER  DIVISION 


COMPANY 


1400  W.  MARKET  ST.  •  WARREN,  OHIO 
FANS  •  BLOWERS  •  ELECTRICAL  MOTORS 


liuM  Tiir 
Niircst  SepfisNtitin 
n  tki 

"Yellow  Paget" 
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^A^here  quality  counts  .  .  . 


I  CMiraelor,  Atlantic  Conatructiofi  A  CngiMartng  Co.;  Mnchanical  Contractor,  Cross  Ptombing  Co.,  n.  Laotfsrdalo:  Cnglnoors,  Obolor  A  Ciarfco;  Ardiitocis,  Gibbs  A  RAaekay;  ItCCO  Asprssontativf,  Cssox  Hoatint  A  Air  Condltioniiic,  Miaiiil 

TWO  RECO  CEMENT-LINED  HEATERS 
SERVE  NEW  GALT  OCEAN  MILE  HOTEL 

From  window  glass  to  heating  system,  quality  was  the  keynote  at  the  beautiful  new 
Galt  Ocean  Mile  Hotel.  This  luxurious  $3,000,000  building  is  the  first  of  25  new 
hotels  to  be  built  on  a  one  mile,  $19,000,000  stretch  of  beach  inside  the  city  limits 
at  Fort  Lauderdale,  Florida. 

Of  course  delivery  and  price  were  important  factors,  too.  Two  RECO  Cement-lined 
Hot  Water  Storage  Heaters  (48"  x  192"  and  48"  x  264")  “more  than  adequately”  met 
all  three  of  these  requirements  according  to  William  D.  Cross,  Mechanical  Contractor. 

RECO  offers  you  a  complete  line  of  heat  exchange  equipment— all  ASME  inspected 
and  guaranteed.  Write  for  20-page  storage  heater  catalog  showing  dimensions,  dia¬ 
grams  and  details.  Address  RECO,  Dept.  C,  7th  and  Hospital  Sts.,  Richmond  5,  Va. 

CONVERTERS  STORAGE  HEATERS  INSTANTANEOUS  HEATERS  HEAT  RECUIMERS  STORAGE  TANKS 

ilCHMOND  ENGINEERING  CO.,  INC. 


Convention  Hall  Philadelphia  January  26-29/ 1959 

Auspices  A5HAE 

Where  You  Get  a  Clear  View  of  New  Products 
. . .  cost  saving  ideas .  •  •  latest  methods  • . . 


Thousands  of  the  industry’s  leaders  find  this  Exposition  their 
best  way  to  keep  up  with  the  newest  developments.  Join  them 
and  see  first-hand  the  most  complete  array  of  the  newest  prod¬ 
ucts  for  all  types  of  heating,  ventilating,  cooling,  and  air-condi¬ 
tioning  applications. 

See  the  latest  and  best  products  on  display.  Discuss  your  prob¬ 
lems  and  plans  with  informed  representatives  of  some  450  lead¬ 
ing  manufacturers.  Get  new  ideas.  The  Show  is  the  place  to  do  it. 

Make  your  plans  to  attend,  now.  Write  today  to  the  Exposition 
for  advance  registration  and  hotel  information. 

14th  INTERNATIONAL  HEATING  AND  AIR-CONDITIONING  EXPOSITION 

480  Lexington  Avenue,  New  York  17,  N.  Y. 

Manag0m»nf!  International  Exposition  Company 
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SHOWCASE  OF  THE  INDUSTRY 


No  Matter 
^hat  the  Size*  • 


gives  ANY 
Air  Conditioning  Installation 

PEAK  PERFORMANCE 

Right  Down  the  line! 


Systems  from  %  to  100  tons  are  kept  perfectly 
dry  with  the  famous  Sporlan  Catch-All 
filter-driers. 


The  amazing  new  Sporlan  See*All 
shows  you  at  a  glance  the  degree  of 
dryness  and  the  amount  of  refrigerant  the  system  is  carrying. 

Sporlan  Solenoid  Valves  with  the  Power  Packed  Blue  Seal  Coil 
defy  burn-outs. 

Only  Sporlan  Thermostatic 
Expansion  Valves  for  air  con¬ 
ditioning  offer  the  Flow  Master 
element,  which  minimizes 
valve  hunting . . .  smooths 
out  evaporator  performance 
regardless  of  size. 


Iiliiiiiiliiltti 


sporlan 
Refrigerant 
Distributors 

give  uniform  distribution 
for  any  number  of  circuits  regardless  of  load  or 
evaporator  temperatures.  They  permit  a  wide 

7 ,  range  of  coil  applications  . . . 

thanks  to  the  Sporlan 
interchangeable  nozzle! 


VALVE  COMPANY 


752S  SUSSEX  AVENUE  ST.  LOUIS  17.  MISSOURI 


Buy  Sporlan  Right  Down  the  Line 
from  your  wholesaler  for  your 
next  air  conditioning  installation,  and  no  matter 
what  the  size  of  the  job.  Peak  Performance 
Right  Down  the  Line  will  be  yours! 

We  are  expecting  Qnnih  C  9 

OURI  you  at  DUUUI  JZ 


14^”  INTERNATIONAL  HEATING  and  AIR  CONDITIONING  EXPOSITION  •  JANUARY  26-29, 1959 
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Single-phase 
Type  RK 
V*  through  5  hp, 


provide  dependable  starts...  long  troublefree  life 

Here’s  the  single-phase  general  purpose  motor  that  gives  that  permits  operation  in  any  position.  All  angle  mount- 

more  horsepower  with  less  bulk — is  rugged  enough  to  ing  can  mean  important  savings  in  initial  costs  to  manu- 

permit  direct  mounting,  compact  enough  to  fit  in  tight  facturers — can  help  the  design  engineer  in  a  tight  spot, 

spots.  Available  with  sleeve  or  ball  bearings  with  rigid  You  can  get  these  motors  from  leading  motor  distributors 

bases  or  w.lh  resilient  mountings  for  exceptionally  community  and  from  Wagner  Sales  Offices  to 

q  e  opera  ion.  ^2  principal  cities.  Your  Wagner  Sales  Engineer  will 

ALL-ANGLE  OPERATION — The  sleeve  bearing  design  be  glad  to  help  you  select  the  right  motor  for  your 

in  fractional  hp  ratings,  has  a  positive  lubrication  system  application.  Wagner  Bulletin  MU-217  gives  full  details. 

Warner £Ledlric  Gbrporation  6463  Plymouth  Ave.,  St.  Louis  14.  Missouri. 

BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 


EFFICIENT  COOUNG  SYSTEM— The  improved  ven-  QUICK  BREAK  SWITCH— The  storting  winding  and  MYLAR*  INSULATION  —  Mylor-poper  lomiiMf^ 
tiloting  system  used  in  these  motors  directs  o  large  capacitor  ore  disconnected  from  the  line  by  this  slot  insulation  gives  top  protection  against  meistw*. 
volume  of  air  through  the  motor  to  effectively  reduce  Wagner  Switch — test-proved  to  moke  more  than  a  odds  thermal  stability,  to  give  more  opplfcW* 
temperatures  and  odd  to  motor  life.  Cross  section  million  mokes  and  breaks  . . .  the  equivalent  of  two  versatility  and  longer  life  when  unexpected  en^ 
above  indicates  direction  of  air  flow.  starts  per  hour  for  50  years.  loads  occur.  *(>uFeniTiedie4 


The  New  Anemostat  "FLEXECONOMY"  System 
for  flexible,  economical  air  conditioning 


1.  Th«  N«w  An«mot*at  Diflut-A-Curb  —  A  high  induction 
diffuser  (4"  high  x  6"  wide)  of  rugged  stainless  steel  eon- 
struction.  Provides  exeellent  air  diffusion  throughout  20  foot 
exterior  zone  spaees  during  both  eooling  and  heating  seasons. 

or 

2.  Tho  Now  Anomostat  Stainless  Stool  Diflus-A-PIcrto 

—  Diffusion  characteristics  and  performance  same  as  Diffus- 
A-Curb.  Rugged  eonstruetion  to  withstand  heavy  traffic. 
Provides  more  effective  rentable  area.  High  velocity  air 
streams  minimize  dirt  accumulation  in  duct. 

)•  Anomostat  Constant  Volumo  High  Volocity  Units  — 

Automatically  controlled  by  thermostats  in  the  occupied 
spaces. 

4.  Anomostat  Octopus  High  Volocity  Units — Available  for 
interior  spaees  where  individual  eontrols  are  required. 

4*  Anomostcrt  Air  Diflusors— Available  in  any  type  for 
nigh  velocity  units  —  square,  round,  rectangular  or  perfo¬ 
rated  plate  —  to  match  special  or  standard  type  eeilings.  Dif- 
■Ijill^e  available  to  suit  architect’s  specification. 


6.  Now  Anomostat  Standardizod  Constant  Volumo  Tur> 
bulators  —  Provide  zone  eontrols  for  spaees  up  to  7000 
square  feet  in  area.  Aecurately  maintain  temperature  and 
air  volume  in  the  space  at  pre-determined  ratings.  Con¬ 
trolled  by  a  thermostat  in  the  zone  or  in  return  air  duct 
from  zone. 

7.  High  Volocity— 'High  Tomporaturo  Diflorontial  Ducts 

(Up  to  6000  ft.  per  minute  velocity — up  to  30°F  differen¬ 
tial) —  One  set  of  ducts  serves  both  interior  and  exterior 
zones.  Sized  for  one  solar  load  because  cooling  effect  is  shifted 
automatieallv  by  Anemostat  High  Velocity  Units  as  sun 
effect  moves  from  east  to  west.  Duct  sizes  and  duct  spaces 
are  redueed  by  capitalizing  on  probability  factors  and  mod¬ 
ern  automatic  controls. 


ANEMOSTAT  CORPORATION  OF  AMERICA 
10  East  39th  Street,  New  York  16,  N.  Y. 


Saves  space,  money  and  maintenance;  provides  excellent 
air  diffusion,  quietly  with  accurate  thermostatic  control 


In  a  Wilmette  Illinois  Building,  an  out- 
wardly  well-engineered  vacuum  system 
had  been  a  headache  for  years.  Then, 
last  winter,  along  came  a  heating  man 
who  quickly  sized  up  the  situation  and 
said  with  "real  conviction:  "Put  a 
Marsh  No.  5  Vent  right  there!” 

That  did  it!  One  inexpensive  vent 
cleaned  up  a  spotty,  erratic  condition, 
that  a  number  of  expensive  alterations 

1^  had  failed  to  touch. 

r  Unusual?  Not  in  the  least:  over  the 

years  we  have  seen  a  lot  of  wonders 
worked  by  installing  the  right  kind  of 
Marsh  air  vent  in  the  right  spot.  A 
number  of  these  dependable  vents  are  illus¬ 
trated  here  .  .  .  products  that  express  an  im- 
rivaled  accumulation  of  knowledge  in  dealing 
with  air  venting  problems. 

Marsh  air  vents  are  fully  covered  by  the 
Marsh  Heating  Specialty  Catalog  along  with 
Marsh  Traps  and  Valves.  Your  local  Marsh 
man  will  be  glad  to  work  with  you  in  applying 
Marsh  Vents  effectively. 

MARSH  HEATING  EQUIPMENT  CO. 

Sa/«s  Affi'/afft  of  Jat.  F.  Marsh  Corporation 

D«pt.  U,  Skoki*,  III. 

Marsh  lnstniment  &  Vahri  Ca.  (Canada)  Ltd.,  8407  103rd  StrMt,  EdaioatH,  Akarta,  CiiMi 


No.  5  Rapid  Vant.  Float  and 
thermostatic  construction.  De¬ 
signed  for  use  at  the  end  of 
steam  mains,  tops  of  risers  and 
other  similar  locatiods  on  vapor 
and  one  pipe  vacuum  systems 
where  the  maximum  venting  re¬ 
quirement  does  not  exceed  one 
cubic  foot  per  minute  at  5  psi. 

No.  6  Quick  Vent.  Thermo¬ 
static  only.  Designed  for  installa¬ 
tion  at  high  points  in  the  piping 
where  there  is  not  sufficient  room 
for  the  No.  5  Vent  or  where  a 
float  is  not  needed.  Same  vent¬ 
ing  capacity  as  No.  S. 


No.  SO  Air  Vent.  Float  only. 
Designed  to  remove  air  and 
gases  automatically  from  hot  or 
cold  water  tanks,  coils  or  piping, 
liquid  pump  systems  or  similar 
applications  where  it  is  neces¬ 
sary  to  vent  air  rapidly.  Maxi¬ 
mum  working  pressure,  1  25  psi. 


No.  5S  Air  Vent.  Float  and 
thermostatic  construction.  Is 
capable  of  expelling  large  vol¬ 
umes  of  oir  without  passage  of 
water  or  steam  and  is  designed 
for  use  on  steam  pressure  vessels 
or  systems.  Maximum  working 
pressure,  1 25  psi. 


Air  Conditioimi 
ExpositioR 

PHILADELMU 

Jon.  26-29, 
1959 


No.  T  Air  Eiimineter.  Float 
and  thermostatic  construction. 
Expecially  suitable  for  installa¬ 
tion  ot  the  ends  of  steam  mains, 
return  piping  and  tops  of  risers 
where  it  is  necessary  to  expel  a 
lorge  volume  of  air  from  the  sys¬ 
tem.  Suitoble  for  working  pres¬ 
sures  up  to  15  psi. 
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INDUSTRIAL  DIVISION  *  1 701  East  Euclid  •  Des  Moines,  Iowa 


Ar  SERIES  HEATERS 

400,000  to 
2,000,000  Btuh 
Oil,  gas  or 
combination  fuel 


LENNOX  Industries  Inc. 


GAS  DUa  HEATERS 

120,000  to 
420,000  Btuh 
Economical, 
compact,  rugged 


Zf/vyi^^ur  INDUSTRIAL  HEATERS 


in  the  finest 
Lennox  tradition  of 
superior  engineering 


From  the  Lennox  Product  Devel¬ 
opment  Laboratories  come  the  most 
throughly  tested  industrial  heaters 
on  the  market.  Modern  methods  of 
heat  transfer  and  combustion  testing 
develop  heaters  adaptable  to  any 
application— for  heating  alone,  heat¬ 
ing-cooling,  ventilating  or  make-up 
air  requirements.  All  of  this  is  a  part 
of  the  continuing  Lennox  program 
of  technical  research. 

Specify  "Lennox  or  approved  equal” 
and  you’ll  be  sure  of  the  best  engi¬ 
neered,  highest  quality  equipment 
in  the  heating  and  ventilating  field. 
Send  today,  for  your  complete  file 
of  Lennox  Industrial  Heater  speci- 
ficadons  and  data. 


Wind-tunnel  testing  in  the  Lennox  Product  Development  Research  Laboio- 
tories  —  to  accurately  measure  CFM  capacity  —  is*4>ut  one  of  dozens  of 
factory  tests  made  on  every  Lennox  Industrial  Heater. 


ON  THE  SPOT  SE 

Cities  where  Lennox  sales 
representatives  are  located 


SEATTLE 

SPOKANE 

PORTLAND 

BILLINGS 

DENVER 

OMAHA 

ALBUQUERQUE 

a  PASO 

HOUSTON 

DALLAS 

KANSAS  CITY 

MINNEAPOLIS 


LOUISVILU 

DAVENPORT 

ST.  LOUIS 

MILWAUKEE 

CHICAGO 

INDIANAPOLIS 

CLEVELAND 

PinSBURGH 


NEW  YORK 

DAYTON 

CINCINNATI 

DETROIT 

LOS  ANGaES* 


FORT  WORTH* 

DES  MOINES* 
MARSHAUTOWN* 
COLUMBUS* 
SYRACUSE* 


SALT  LAKE  CITY*  DECATUR* 

^Indicates  cities  where  Lennox  piants  ore  iecoted. 


LENNOX  INDUSTRIES  INC. 

Industrial  Division,  Dept.  A-12 

1701  East  Euclid,  Des  Moines,  Iowa 

Please  send  me  —  without  obligation  —  complete  specifications 

and  engineering  data  on  Lennox  Industrial  heaters. 


Company. 


£)A4;tc/?zc6c(^  SLOT  TYPE 


Look  around  . . .  you’ll  see  STRIPLINE  by  AGITAIR 
everywhere.  And  no  wonder.  STRIPLINE  combines 
the  best  features  of  both  slots  and  efficient  air 
diffusers  to  provide  equalized  air  flow  throughout 
its  entire  length. 

Slender,  inconspicuous,  practical  and  versatile 
. . .  STRIPLINE  slot  diffusers  can  be  located  in  walls, 
ceilings,  coves,  moulds,  window  reveals,  stools... 
yes  anywhere  to  suit  interior  design. 


Wr/f*  for  Compfete  Stripling  Catalog 


Type  H  Stripline  shown  in  above  insfollfllioi 


Designer: 

Maria  Bergson  Associates 


rMtRMoraNKm  RGilfliR' 


high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 


Sold  exclusively  by  represenfaf/ves  fort 

AIR  DEVICES  INC. 


Its  MADISON  AVENUE,  NEW  YORK  It,  N.  Y 


36 


DECEMKR.  ItSt.  AIR  CONDITIONING,  HEATING  AND  VENTIIAI 


'This  REVERE  COLOR-CODING 

not  only  saves  money  and  mistakes 
it’s  also  my  guarantee  of  a 
quality  product  made  in  America/^ 


Joseph  H.  Spitzley,  past  President  of  the  Mechanical  Contractors  Associa 
tion  of  America,  tells  us  that  copper  water  tube  is  easier  to  handle  and 
work  with,  is  ideally  suited  to  prefabrication  of  assemblies  in  the  shop  and 
at  the  site,  with  the  result  that  it  costs  less  to  install. 


"We  have  been  using  Revere  Color-Coded  Copper 
Water  Tube  for  some  time  now  and  believe  me  it  has 
paid  off.  Mistakes  in  sizes  are  virtually  eliminated 


says  J.  H.  Spitzley,  President 
R.  L.  Spitzley  Heating  Company, 
Detroit,  Michigan 


while  many  minutes  are  saved  during  a  day  because 


the  different  types  and  sizes  can  be  noted  at  a  glance. 
Our  men  find  it  better  to  work  with  on  the  job,  too. 

"And,  an  important  added  value  right  now  is  the 
fact  that,  in  addition  to  the  type  and  size.  Revere 
Color-Coded  Tube  also  is  stamped,  'Made  in  U.S.A.’ 
That  not  only  guarantees  us  that  we  are  buying  a 
<]uality  product  but  it  shows  our  customers  that 
they  are  getting  a  quality  product,  made  by  American 
labor  in  America.” 

So  that  you  can  spot  the  type  and  size  of  tube  being 
handled,  even  where  the  light  is  poor,  the  color  bars 
on  Revere  Color-Coded  Tube  run  the  full  length  of 
the  20-foot,  straight-length  tubes,  and  show  tube 
sizes  and  types  about  every  12".  Cartons,  in  which 
coiled  tubing  is  shipped,  are  colored  according  to 
contents. 


REVERE  COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

Mills:  Rome,  N.Y.,  Baltimore,  Md./  Chicago,  Clinton  and  Joliet,  III.) 


Save  time,  money  and  mistakes.  Order  Revere 
Color-Coded  Copper  Water  Tube  from  the  Revere 
Distributor  in  your  area. 


Detroit,  Mich.;  to*  Angelo*  and  Riverside,  Calif.;  New  Bedford,  Mass.; 
Brooklyn,  N.Y.;  Newport,  Ark.;  Ft.  Calhoun,  Neb.  Sales  Office  in  Prin¬ 
cipal  Cities,  Distributors  Everywhere. 


Kr 
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Forced-draft  Kewanee  Square-Heat  Package  arrives  on  the 
job  as  a  unit,  ready  to  hook  up  and  fire. ..complete  with  burner, 
pre-wired  control  panel, pre-cast refractorychamberand  skids. 
It  requires  no  crating. ..no  job-site  insulating. 


for  15  lb.  steam  or  30  lb.  water,  216,000  to  1,800,000  Btuh 

For  the  first  time,  Kewanee  offers  a  fire-box  package  boiler!  heavy-gauge  steel.  Retained  in  the  new  units  are  Square- 
The  new  Square-Heat  Packages  are  forced-draft,  requiring  Heat's  compact  design,  large  firebox,  widely  spaced  3'  fire 

only  a  stub  vent— no  high  stack.  Kewanee's  new  combination  tubes,  large  disengaging  area  and  ample  steam  space, 

gas-oil  burner  fires  natural,  mixed  or  L.P.  gas  . . .  No.  1  or  2  For  complete  facts  see  your  Kewanee  Man  or  write: 
fuel  oil.  One  switch  changes  fuels  . . .  automatic  changeover  AMERICAN-STANDARD*,  KEWANEE  BOILER  DIVISION, 
is  available.  An  exclusive  air  distribution  system  pre-mixes  1 17  Franklin  Street,  Kewanee,  Illinois, 
gas  and  air  before  it  enters  the  combustion  chamber,  for 
smoother  and  more  efficient  firing.  p 

Along  with  the  new  burner  is  a  new  pressure-tight  front  flue  j 
cover  dogged  down  by  easily  removed  wing  nuts  . . .  and  a  j 
new,  standard-equipment,  wrap-around  insulated  jacket  of  |. 


See  this  new  Square-Heat  unit  among  the  display  of 
Kewanee  forced-draft  packages  at  Booth  63-65-67. 
ASHAE  Show,  Philadelphia,  January  26-29,  1959. 


iERiCAN-,$landard  and  .Standard  <8>  are  trademarks  of 
American  Radiator  8s  Standard  Sanitary  Corporation. 


lAMERicAN'<$»tandard 


The  latest  air-conditioning  in< 


stallation  at  G.  D.  Searle  uses 


this  A-B  Bulletin  1159  air  break. 


across-the-line  starter  for  4160- 


G.  D.  Seaxle  &  Co.  selects 

ALLEN-BRADLEY 
AIR  BREAK 

HIGH  VOLTAGE  STARTERS 


for  its  air-conditioning  system 


Here’s  the  most  modern — and  most  rugged — high  voltage  starter  built 
today!  Its  simple  solenoid,  air  break  contactor — with  only  ONE  moving 
part — virtually  guarantees  long  life  and  trouble  free  operation.  This  same 
basic  design  has  been  used  on  all  Allen-Bradley  low  voltage  starters  .  .  . 
and  is  the  outstanding  reason  for  their  world-wide  success  and  popularity. 


Also,  using  the  double  break,  silver  alloy  contacts — a  standard  feature  on 
all  A-B  motor  control — service  inspection  two  or  three  times  a  year  is  all 
that  is  necessary.  All  A-B  high  voltage  starters  have  permanently  accurate 
thermal  overload  relays  to  protect  against  motor  burnouts,  and  all  are 
equipped  with  current  limiting  fuses. 


volt,  200-ton  compressor  motor. 


Allen-Bradley  high  voltage  starters  are  available  in  a  complete  line  for  all 
types  of  service — including  reversing  and  plugging — in  ratings  up  to 
1500  hp,  2300  v;  2500  hp,  4600  v.  For  complete  information,  send  for 
Publication  6080,  today. 


Here  are  two  Allen-Bradley  Bulletin  952  reduced  voltage  auto-trans-  many  years  ago  prior  to  the  introduction  of  Allen-Brodley's  new  air 

former  starters  operating  4160-volt,  200-ton  compressor  motors.  break  contactor.  Oil-immersed  starters  require  more  attention  but 

These  starters,  using  oil-immersed  contactors,  were  put  into  service  provide  good  service  where  frequent  starting  is  not  required. 


Allen-Bradley  Co. 

1330  S.  Second  St.,  Milwaukee  4,  Wis. 
In  Canada: 

Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 


MOTOR  CONTROL 
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so  HALSTEAD  &  MITCHELL  ENGINEERS  SAID 


■  •  • 


! 


UKE-NEW  PERFORMiUtl 
YEAR  REHR  VERR- 
RtM  CRRUNR  fRWERS 

Halstead  &  Mitchell  Cooling  Towers  give  rated  performance  even  after  years  of  operation 


Special  pressure  creosoting  of  the  wood 
fill  prevents  formation  of  fungus  and  algae 
which  can  build  up  and  restrict  the  tower 
air  flow,  reducing  system  capacity.  Only 
Halstead  &  Mitchell  Cooling  Towers  carry 
a  20-Year  Guarantee  against  failure  due  to 
fungus  attack  or  rotting. 

Sealed  fan  bearings  are  permanently  lubri¬ 
cated,  require  no  maintenance. 

Tower  housings  are  completely  protected 
against  corrosion  by  separate  coatings 
of  Vinsynite,  Vinyl  zinc  chromate,  and 
chlorinated  rubber  applied  after  assembly. 
Every  edge,  every  comer  is  sealed  against 
rust  on  all  H&M  Cooling  Towers. 


H&M  Cooling  Towers  are  available  in  propeller  fan, 
centrifugal  fan,  belt  drive,  direct  drive,  and  take-apart 
models.  Capacities  of  2  through  125  tons.  For  complete 
information  contact  your  local  distributor,  or  write  to 
Halstead  &  Mitchell,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 
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JENKINS  PRACTICAL  PIPING  LAYOUTS 


4NO 


^ Tor«Tm«i 
tUlUMMO 


TMtmiOSTAT  mj 

M  A 


THCftMOMCTeft  J 

\\il  A 


8UNOER  I  H 


!  li  1^1  ^  ^  r  ^ 

I'ini  i  III! 


!!!ll!:lli|l!!illlll 

llilliilihil 


SAFETY  VALVE 

(PftESSUitE  AND  TEMPERATUKC 
REUEF) 


SAFETY 

VALVE 

(PRESSURE  I 
AND  1 
TEMPERATURE 
RELIEFI 


Diagram  by  Huxley  Madeheim 
Consulting  Engineer 
Copyright  1958— Jenkins  Bros« 


GAS  FIRED 
WATER  HEATER 
OPERATION, 


SUBMERGED  COIL 
OPERATION 


Now  to  plan  piping  connecfions  for 

A  HOT  WATER  SUPPLY  SYSTEM 

using  both  Submorgod  Coil  and  Soporoto  Wator  Hootor 


Continuous  hot  water  for  general  use 
is  a  requirement  of  many  small  office 
buildings,  taxpayers,  stores,  and  sec¬ 
tions  of  multi-story  buildings.  In  this 
layout,  two  conventional  methods  of 
supplying  hot  water  are  shown  in 
combination,  assuring  continuous 
supply  throughout  the  year  with  a 
minimum  investment  and  maximum 
convenience. 

A  submerged  coil  utilizes  as  a  heat 
source  the  main  boiler  whose  primary 
function  is  to  furnish  heat  for  the 
building.  A  separately  fired  heater  is 
employed  to  provide  continuous  hot 
water  should  the  main  boiler  be  shut 
down  during  the  non-heating  season 
or  for  maintenance.  Connections  to 
both  units  of  hot  water  generating 
equipment  are  arranged  so  that 
change-over  involves  only  the  oper¬ 
ation  of  valves.  The  distribution  sys¬ 
tem  shown  incorporates  a  circulating 
pump  and  return  loop,  to  guarantee 
hot  water  at  the  fixtures  at  all  times. 

A  Blender  valve  with  the  submerged 
coil  permits  tempering  water  to  de- 
temperature,  and  is  equipped 
with  bypasses  to  permit  blender 
maintenance  and  emergency  repairs 
without  a  shutdown.  The  separately 


fired  heater  has  its  own  thermostatic 
control,  so  does  not  require  a  blender 
valve. 

Safety  valves  protect  both  hot  water 
generators.  These  valves  are  installed 
without  shutoff  to  prevent  damage 
and  especially  damage  from  possible 
steam  generation  in  the  separately 
fired  heater.  Also,  it  is  recommended 
that  cold  water  admission  valve  “E” 
to  this  heater  be  left  open  at  all  times, 
except  when  draining  heater,  to  pre¬ 
vent  formation  of  a  vacuum  or  burn¬ 
ing  of  heater  if  evaporated  dry. 

Bronze  valves  are  used  throughout 
because  they  give  best  service  with 
most  conditions  of  city  water.  All 
gate  valves  are  of  the  traveling  spin¬ 
dle  type,  which  indicate  position  of 
wedge. 

Jenkins  Fig.  106-A  screwed  end 
bronze  globe  valve,  (or  its  equivalent 
Fig.  1270  with  socket  ends,  or  Fig. 
1270  with  solder  ends),  is  used  ex¬ 
tensively  throughout  this  piping  lay¬ 
out.  Its  renewable  composition  disc 
assures  drop-tight  closure,  and  it  in¬ 
corporates  many  other  design  and 
construction  features  which  mean 
economical  maintenance  and  long, 
trouble-free  life. 


— 

TABLE  OF 

RECOA«MEND€D  JENKINS  VALVES  I 

Code 

Quart. 

Screwed 

Socket 

Solder 

Typ« 

Urricm 

A 

2 

Fig.  47-U 

1273 

1242 

Gote 

Shutoff  Cold  Woter  Supply 

8 

1 

Fig.  92-A 

1272 

1222 

Check 

Prevent  Bockffow  to  Main 

C 

2 

Fig.  743-G 

NndU 

Control  Pressure  Goge 

D 

2 

Fig.  47  U 

1273 

1242 

Gate 

Shutoff  Cold  Woter  6ist. 

E 

2 

Fig.  106-A 

1270 

1200 

Globe 

Control  Cold  Water  Supply 
to  Hooters 

F 

1 

Fig.  92  A 

1272 

1222 

Check 

Prevent  Bockffow  from 

Coil  to  AAoin 

G 

S 

Fig.  106-A 

1270 

1200 

Globe 

Control  Oroms 

H 

3 

Fig.  47-U 

1273 

1242 

Gate 

Shutoff  Blertder 

J 

2 

Fig.  106-A 

1270 

1200 

Globe 

Control  By-poH  obout 

Blender 

K 

6* 

Fig.  106-A 

1270 

1200 

Globe 

Control  Woter  Supply  to 
Irtdivtdual  Fixtures 

1 

2 

Fig.  106-A 

1270 

1200 

Globe 

Control  Flow  through 

Return  Loop 

M 

Fig.  47  U 

1273 

1242 

Gote 

Shutoff  Suction 

Circulotiftg  Pump 

N 

1 

Fig.  92-A 

1272 

1222 

Check 

Prevent  Bockffow  through 
Circuloting  Pump 

1 

Fig.  106-A 

1270 

1200 

Globe 

Control  Flow  Return  Woter 
to  Cod 

Q 

1 

Fig.  106A 

1270 

1200 

Globe 

Corttrol  Flow  Return  Woter 
to  Heater 

1 

Fig.  92-A 

1272 

1222 

Check 

Prevent  Bodtffow  from 

Heoter  to  Main 

S 

1 

Fig.  47-U 

1273 

1242 

Gote 

Shutoff  Hot  Woter  Supply 
from  Heoter 

1 

Fig.  92A 

1272 

1222 

Check 

Prevent  Bockffow 
through  Coil 

U 

1 

Fig.  106-A 

1270 

1200 

Globo 

Control  Meter  Test  line 

To  assure  efficiency  when  planning  a  major  piping  in¬ 
stallation,  consult  with  accredited  piping  engineers  and 
contractors,  and  select  valves  from  the  Jenkins  Catalog. 

FREE  enlargement  of  this  layout  No.  82  sent  on 
request  to  Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 


Sold  through  Leading  Distributors  Everywhere 
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KrameR 


UNICON 


for 


UNLIMITED 

TONNAGE 


Kramer  Unicon  has  brought  a  new  era  into  Kramer  engineering  and  design  has  proven 

the  industry.  With  more  than  20  years  of  that  the  Unicon  can  move  large  volumes  of 

I  unique  practical  experience  and  know-how  air  with  extreme  quietness. 

1  in  dry  eon^nsing,  Kramer  again  offer,  new  ^ 

i  avenue,  of  opportunity  to  the  a.r<ondition-  ,ento  thot  it  i.  free  from  fouling  or  .orroeion 

ing  and  refrigeration  indurtry.  p„rti.aiiy  no  maintenance. 

Unicon  now  has  no  capacity  limit.  Standard  The  total  operating  weight  per  ton  for 

!  Unicon  systems  up  to  540  tons  are  now  Unicon  is  very  low,  resulting  in  minimum 

cataloged  for  the  first  time.  platform  and  reinforcement  requirements. 


Unicons  for  heat  pump  applications  are 
qow  also  available  with  no  horsepower 
limitations. 


Unicon  space  requirements  are  surprisingly 
small;  a  300  ton  system  requires  only 
15'  X  14'  floor  space  and  is  12'  high. 


/M 

'M 


WRITE  FOR  BULLETIN  U-391 
O 


-  rS- 


KRAMER  TRENTON  CO. -Trenton  5,  N.l. 

44  YEARS  OF  CONTINUOUS  ACHIEVEMENT  IN  HEAT  TRANSFER 
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COMPRESSOR 


UNIT  I 


I 


1  ALCO  P.O.  VALVES— designed  and  engineered  specifically 
for  wide  load  applications — particularly  recommended  for 
refrigeration  systems  having  compressor  capacity  reduction. 

2  ALCO’S  PILOT  OPERATED  THERMO®  EXPANSION 
VALVES  give  a  positive  control  to  15%  of  nominal  capacity 
with  minimiim  superheat. 

3  ALCO  SOLENOID  PILOT  STOP  VALVE  insures  positive 
liquid  “Shut  off”. 


Use  and  specify  ALCO  —  the  one 
complete  line  of  REFRIGERANT 
CONTROLS... engineered  for  eflScient 
trouble  free  performance. 


•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


^  ■— 

The  one  complete  line  of  refrigerant  controls;  Thermostatic  Expansion  Valves  •  Refrigerant  Distributors 
Solenoid  Valves  •  Suction  Line  Regulators  *  Flooded  Evaporator  Controls  and  Reversing  Valves 
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A  NEW  LINE  OF  HORIZONTALLY 
SPLIT-CASE  CENTRIFUGAL  PUMPS 


Quiet  Operating  . . .  Low  Cost . . .  Efficient,  Hydraulically  Balanced 


FOR 


AIR  CONDITIONINB 

Air  Washing 

Chilled  Water  Circulating 
Condenser  Water  Service 
Cooling  Tower  Circulating 


BOOSTER 

Increasing  City  Water  Pressure 


HEATINO 

Boiler  Feed 

Condensation 

Hot  Water  Circulating 


PNEUMATIC  WATER  SYSTEMS 

Automatically  maintaining  the  required 
pressure  in  closed  tanks  to  instanta¬ 
neously  deliver  water  to  all  fixtures. 


REFRIGERATION 

Water  Circulating 

SNOW  MELTING 

Ethelene  Glycol  Circulating 
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Chicago  Pump  Company  announces  a  new  line  of  Single  Stage,  Horizon¬ 
tally  Split-Case  Centrifugal  Pumps — known  as  Type  “S”. 


These  pumps  feature  heavy  shafts  .  .  .  short  span  between  bearings  . . . 
minimum  space  requirements  .  .  .  excellent  operating  efficiencies  ...  de¬ 
sirable  capacity-head  characteristics  .  .  .  pre-lubricated  ball  bearings . . . 
mechanical  seals  .  .  .  easily  removable  rotating  assembly  .  .  .  suction  and 
discharge  on  same  lower  casing  centerline  .  .  .  rugged  construction 
throughout  to  insure  years  of  trouble-free  service. 


Bulletins  and  engineering  data  are  available  to  Architects  and  Engineers 
from  Chicago  Pump  Company  or  its  Distributors  located  in  most  principal 
cities. 


Putting  Ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

622  OlVERSEY  PARKWAY  •  CHICAGO  14.  ILLINOIS 
Copyright  1958 — Chicago  Pump  Company 
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Dunham -Bush,  Inc 


WEST  HARTFORD  lO  •  CONNECTICUT 


HAKTFORO,  CONNECTICUT  •  MICHIGAN  CITY.  INDIANA  •  MARSHALLTOWN.  IOWA  •  RIVERSIDE.  CAUrORNI*  •  UTICA.  Nnil  VORIT 

SUBSIDIARIES  v.y 

MMT>X.  INC.  ^£iU|crj[^  SWUNNKR  CO.  OUNHAM-SUSM  (CANACM).  LTD.  OUPMAkMMMM.  LTB.  SRWISMtR  COWRORATIOW  (CAWABA)  tMk'^ 
BREWSTIR.  ti.T.  wSHSMlr  OAMttSVHJLE.  OA.  TBRONTO.  CANADA  LONDON.  CNDLANO  OORT  MSOC.  ONTARID 


WHEELS 


Wekletl  steel  construction. 
One  -  piece,  cone  -  shaped 
rims  and  hiibplates,  stand¬ 
ard  or  extra-heavy. 


BEARINGS 


Heavy-duty,  self -aligning 
ball  or  tapered  roller  bear¬ 
ings  for  quiet  operation, 
dependability,  long  life. 


HOUSINGS 


Heavy  welded  sheet  steel 
or  plate,  adjustable  dis¬ 
charge  in  sizes  thru  37" 
inlet.  Fixed  discharge  on 
larger  sizes.  Externally 
braced  for  maximum 
rigidity. 


LONG  SHAVINGS 

Type  LS 


Handle  any  one  of  3  basic  processes  with 
an  American  Blower  Industrial  Fan 


y  to  solve  tough  process  appli-  fan  modification  for  individual  jobs.  Equipment  selec- 
lilower  Industrial  Fan.  It’s  avail-  and  application  assistance  is  available,  should 

of  wheels  to  let  vou  handle  air,  engineer-staffed  branch 

'  .  ,  ,  offices.  A  phone  call  is  all  it  takes  to 

?s  containing:  material,  or  long  r  ,i  i  •  r  •  *  • 

”  get  full  product  information.  American-  | 

wide  range  of  fan  arrangements,  Standard,*  American  Blower  Division,  >  jfZi  '"I 

-  for  severe  duties  or  high-tem-  Detroit  32,  Mich.  In  Canada:  Canadian 

and  optional  accessories  to  allow  Sirocco  products,  W^indsor,  Ontario. 

It  pays  to  standardize  on  American  Blower  fans  for  every  duty  I 


Sirocco  Fans  —  low  speed,  quiet  oper¬ 
ation;  move  more  air  per  revolution. 


HS  Fans  — direct  or  V-belt  drive,  medi¬ 
um -sjieed  operation;  nonoverloading. 


Axial  Fans— move  high  volumes  in 
minimum  space;  flexible  installation. 


AMERiCMi'c$tatKla]Kl  and  c$tait(lamlv  are  trademarks  of  American  Radiator  &  Standard  Sanitary  Corporatioo. 


IjSrvAMERicAN’cSitandard 
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BASIC  SAFETY  CONTROLS 


FOR  LOW  PRESSURE  STEAM  BOILERS 


If  you  have  one  of  our  recent  booklets  on  Safety  Controls  for 
Hot  Water  Boilers,  we  know  you  will  want  this  companion  to 
it  covering  the  low  pressure  steam  boilers.  It  is  the  answer  to 
the  many  requests  for  "a  steam  book  just  like  the  hot  water 
book.” 

Like  its  well  received  predecessor,  it  deals  in  brass  tacks 
solely.  It  tells  its  story  in  simple  diagrams  and  equally  simple 
explanation  that  wastes  no  words  on  product  description.  It 
sticks  to  fundamentals  and  concrete  recommendations  that 
answer  practically  all  safety  control  problems  encountered  in 
the  low  pressure  steam  boiler  field  .  .  .  your  broadest  field. 

So  well  classified  and  indexed  are  the  facts  that  whenever  a 
job  comes  up— however  tricky— you  can  turn  right  to  the 
most  authentic  way  of  handling  it:  The  right  product .  .  .  the 
correct  hook-up  .  .  .  the  proper  wiring. 

Use  the  coupon  to  request  your  copy,  and  if  by  any  chance 
you  do  not  have  the  earlier  "hot  water”  booklet,  request  it  too. 

McDonnell  A  Miller,  Inc.,  3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


"Basic  Safaty  Controls  for  Low  Pressure  Steam  Boilers" 
was  inspired  by  the  widely  praised  booklet,  "Basic 
Sofety  Controls  for  Hot  Water  Boilers,"  illustrated  above. 
If  you  do  not  have  a  copy  of  the  "Hot  Water"  booklet 
request  it  along  with  the  "Steam"  booklet.  These  two 
companion-pieces  can  do  a  real  job  for  you. 


Send  me  your  new  STEAM  Book  Bui.  L-71 1  FI 

Send  me  your  new  companion  HOT  WATER  Book  Bui.  P-30B  Q 


COMPANY  NAMI 


STREET  ADORE! 


CITY,  ZONE  &  STATI 


SIGNED  BY. 


MaH  to— McDonnell  &  Miller,  tne.,  3500  N.  Spaulding  Ave.,  Chicago  18,  Illinois 
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ADSCO  Corruflex  Expansion  Joints  guarantee  less  heat  loss  and 
pressure  drop  .  .  .  require  less  valuable  space  .  .  .  and  the  cost  is 
30%  to  50%  lower  ...  os  compored  to  expansion  bends  or  loops. 

ADSCO  Corruflex  Expansion  Joints  ore  manufactured  either  as  a 
standard  series  or  as  custom  units  designed  for  special  applications. 
Corruflex  units  obsorb  axiol  and  lateral  movement  or  angular  rotational 


and  all  combinations  of  these  motions. 

ADSCO  Corruflex  Expansion  Joints  are  manufactured  in  most 
commercial  alloys,  and  are  designed  for  service  in  all  phases  of 
petroleum  refining,  chemical,  power,  mechanicol,  heating,  and  atomic 
energy  installations. 

When  space  and  economy  are  factors  in  piping  consult  ADSCO. 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 
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CORRUFLEX 
EXPANSION  JOINTS 
DESIGNED 
AND  MANUFACTURED  BY 


ADSCO  DIVISION 

20  MILBURN  STREET 
BUFFALO  12,  NEW  YORK 


Heat 

Exchongers 


Pressure 

Vessels 


Towers 


For  ^i’******  III-IV  (High  Pressures)  The  "Buffalo”  Type  "BLH”  Fan  For  Qasses  I-II  (Moderate  Pressures)  The  "Buffalo”  Type  "BL”  Fan 

FOR  THE  BEST  ENGINEERED  JOBS, 

SPECIFY  BUFFALO  "JOB-SUITED"  FANS 

For  central  system  applications  you  don’t  have  to  accept  a  "compromise  fan”,  loosely  designed  to 
cover  any  and  all  pressure  requirements.  "Buffalo”  builds  two  fans,  each  engineered  to  fulfill  specific 
pressure  requirements  to  the  highest  possible  degree.  Brief  engineering  details  on  these  “no 
compromise”  "Buffalo”  Fans  are  given  below. 

The  "Buffalo”  Type  "BLH”  Fan  is  recognized  by  engineers  The  "Buffalo”  Type  "BL”  Fan  has  gained  wide  acceptance 

and  contractors  alike  for  its  outstanding  performance  in  for  peak  performance  in  major  Oass  I  and  II  installations 

Classes  111  and  IV  service.  The  "BLH”  maintains  an  extremely  throughout  the  country.  Non-overloading,  the  "BL”  provides 

high  mechanical  efficiency  of  86%  over  a  broad  operating  quiet,  stable,  output  from  free  delivery  to  shutoff.  The 

range.  The  smooth  inlet  bell  with  matching  shroud,  direc-  smoothly-curved  inlet  bell,  with  directional  guide  vanes  and 

tional  inlet  vanes,  backward-curved  blades  and  divergent  matching  shroud,  assures  minimum  turbulence.  Highest  effi- 

outlet  all  contribute  to  quiet  operation  and  minimum  turbu-  ciency  is  attained  by  the  streamlined  wheel  with  backward 

lence.  "Buffalo”  engineering  features,  plus  husky  construe-  curved  blades,  factory  tested  and  balanced  to  hold  vibration 
tion,  add  up  to  an  efficient  high  pressure  fan  that  will  deliver  to  an  absolute  minimum.  The  correctly  shaped  scroll  of  the 

long,  faithful,  maintenance-free  service.  When  you  plan  a  wheel-contoured  housing  further  contributes  to  smooth  air 

conduit  system  or  other  Class  III-IV  installation,  be  sure  to  flow.  For  full  information  on  the  rugged,  reliable  "BL”  Fan 

specify  the  "BLH”.  Call  in  your  "Buffalo”  representative  or  for  Class  I  and  II  conditions,  contact  your  "Buffalo”  engi- 

write  for  Bulletin  F-200.  neering  representative.  Or,  write  direct  for  Bulletin  F-104. 

You  get  a  value  dividend  with  the  "Q”  Factor  —  the  built-in  QUALITY  that  provides  trouble-free  satisfaaion 
and  long  life  in  every  "Buffalo”  product. 


BUFFALO  FORGE  COMPANY  •  Buffalo,  New  York 

Buffalo  Pumps  Division,  Buffaio,  New  York 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

VBNTIUTINO  air  cleaning  air  tempering  induced  draft  exhausting  forced  draft  cooling  heating  pressure  blowing 
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Maintain  cfm  delivery 
within  --  5%  for  inlet 
air  pressure  differences 
as  high  as  5:1. 

Completely  self-con¬ 
tained  —  requires  no 
power  source  other  than 
the  air  flow. 


Fully  adjustable  before 
or  after  installation. 


New  for  high  velocity  systems! 
Self-operated 

Constant  Volume  Regulator 


Uni-Ro 


Range  adjustment  tor  spring- 
controlled  roller 


Static  pressure  equals 
total  pressure 


Static  plus  velocity 
pressure  equals 
total  pressure 


Coated  nylon  diaphragi 


Barber-Colman  Model  SCR  constant  volume  regulator 


TEMPERATURE 

CONTROL 

OPERATOR 

r 

TO 

\ 

\ 

THERMOSTAT 

IKOTE-  THE  RIGHT  CHOICE  BY  EVERY  MEASURE  t 


I  matter  what  the  specifications  of  your  heating  or  air-conditioning  duct  work,  Weirkote  will 
pthem  as  only  a  quality  zinc-coated  steel  can.  No  other  metal  can  match  it. 

iMor  instance,  the  strength  and  rigidity  of  Weirkote.  It’s  a  natural  for  spanning  large  areas 
i'hout  bending  or  buckling  and  with  a  minimum  use  of  supporting  brackets.  Consider,  too,  its 
e  protection.  Its  higher  melting  point  makes  it  provably  safer  than  competing  metals.  Since 

trts  sometimes  carry  volatile  matter  with  a  low  flash  point,  this  protection  can  be  vital. 

portant,  too,  is  Weirkote’s  economy.  Made  by  the  continuous  process  which  integrates  zinc 
d  steel,  Weirkote  can  be  worked  to  the  very  limits  of  the  steel  itself  without  flaking  or  peeling, 
^manent  corrosion  resistance  is  provided  in  every  seam  and  surface.  Which,  of  course,  all  adds  up 
longer,  maintenance-freelifeforWeirkoteducts.  And  its  ease  of  installation  cuts  cost  still  further. 

Weirkote  duct  installation  is  in  and  operating,  your  clients  will  find  still  another  reason  to 
Klad  you  specified  Weirkote— it’s  quiet.  Noisy  creaks  and  cracks  of  expansion  and  contraction 
5  minimized.  With  all  these  advantages  plus  economy,  you  just  can’t  go  wrong  with  Weirkote. 
Free  Weirkote  Booklet 

wbooklet  on  Weirkote  today.Write  Weirton  Steel  Company,  Dept. N-4tWeirt(m,W.  Va. 


WEIRTON  STEEL 
COMPANY 

WEIRTON,  WEST  VIRGINIA 

a  diviiion  of 


NATIONAL  STEEL  iL  CORPORATIOEL 


ouis  •  Since  189 


In  a  chess  game,  it’s  knowledge  that  pays 
off.  And,  when  it  comes  to  motors  for 
appliance  and  equipment  manufacturers, 
Enaerson- Electric’s  team  of  skilled  special- 
iste  (more  than  100  engineers!)  is  ready  to 
go  to  work  for  you  now . . .  with  knowledge 
that  pays  off  in  your  profit  column. 

Remember .  .  . 

•  Emerson -Electric  produces  custom-engi¬ 
neered  motors  to  meet  your  specific  needs. 

•  For  more  than  65  years,  Emerson-Electric 
has  been  solving  problems  like  yours. 


Put  this  special  knowledge 
to  work  tor  you!  Call,  wire 
or  write  Dept.  M-334  today. 
The  Emerson  Electric  Mfg. 
Co.,  St.  Louis  21,  Mo. 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


<?SM 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

J^  Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 


ENGINEERING  GOMPANT 

«SS  WILSON,  SO.  NORWALK,  CONN. 
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Eliminating  Man-Made  Fog 


M.  A.  RAMSEY 

Engineer,  Worthington  Corp. 


Fog  occurs  in  many  forms  and  is  not  always  recognized  or  called  by 
that  name.  Some  fogs  occur  naturally;  others  are  man-made,  such  as 
that  in  the  discharge  of  a  cooling  tower,  an  evaporative  condenser 
or  in  indoor  swimmjng  pools.  Man-made  fogs  can  be  eliminated,  or 
the  cause  of  fog  removed.  The  approach  suggested  here  is  that  the 
solution  to  a  fog  problem  is  just  as  definite  a  calculation  as  any  other 
air  conditioning  problem.  Practice,  however,  has  often  been  a  matter 
of  trial  and  error.  The  explanation  which  follows  will  serve  to  elimiMte 
such  haphazard  experimentation  and  to  point  to  definite  solution. 


"WTHEN  an  air,  water  vapor  mixture  at  some  condition 
”  is  mixed  with  one  at  another  condition,  the  locus 
of  all  possible  mixtures  will  be  approximately  a  straight 
line  between  two  points  which  are  so  located  on  a  psy- 
chrom^ric  chart  (1)  as  to  represent  the  condition  of  the 
two  air-vapor  mixtures.  If  this  line  is  entirely  in  the  area 
inside  of  the  saturation  curve,  below  100%  rh  (the  super¬ 
heat  region),  there  will  be  no  fog  at  any  proportion  of 
the  two  air-vapor  mixtures.  If  this  mixture  line  is  to  the 
left  of  the  saturation  curve  (the  fog  region)  for  any 
part  of  its  length,  proportions  of  the  air-vapor  mixtures 
represented  by  a  point  on  the  locus  in  that  region  will 
result  in  fog.  The  farther  out  from  the  saturation  line,  the 
thicker  the  fog  will  be. 

In  Fig.  1,  a  line  is  drawn  through  points  representing 
condition  of  70  deg  F  with  98%  rh,  75  deg  with  93%  rh 
and  80  deg  with  86%  rh  at  one  end  and  40  deg  with 
90%  rh,  35  deg  with  65%  rh  and  30  deg  with  25%  rh  at 
the  other  end.  As  this  line  indicates,  any  mixture  of  air 
(2)  at  a  condition  represented  by  one  of  the  three  upper 
points  with  air  at  a  condition  represented  by  one  of  the 
three  lower  points  will  result  in  some  fog  if  the  propor¬ 
tions  are  such  that  the  mixture  temperature  is  between 
about  45  deg  and  68  deg.  These  are  the  two  temperature 
points  where  the  straight  line  crosses  the  saturation  curve. 

The  approximate  condition  of  the  mixture  for  various 
proportions  of  the  two  components  is  located  on  the 
mixture  line  in  the  same  manner  as  when  the  line  never 
goes  into  the  fog  region. 

Now  let  us  further  clarify  points  (1)  and  (2). 

1.  This  is  true  for  the  type  of  psychrometric  chart  in 
general  use  in  which  the  dry  bulb  and  grains  per  pound 
scales  are  each  divided  in  constant  spaces  per  unit.  In 
other  words,  the  space  between  30  deg  and  31  deg  is  the 
same  as  the  space  between  100  deg  and  101  deg,  and  the 
space  between  10  gr  per  lb  and  11  gr  per  lb  is  the  same 
as  that  between  200  gr  per  lb  and  201  gr  per  lb. 

2.  Actually,  it  is  tbe  water  vapor  mixtures  that  cause 
the  fog  and  the  air  itself  has  practically  nothing  to  do 
with  it.  However,  it  has  become  so  Common  to  talk  of  air 
at  a  fwrticular  relative  humidity  (it  is  really  the  water 
vapor  that  is  at  a  particular  relative  humidity)  that  it 
will  probably  be  easier  reading  to  say  “air”  every  time 
an  air-vapor  mixture  is  intended. 

For  example,  assume  that  two  parts  by  weight  of  the 


70  deg  with  98%  rh  (point  B)  is  mixed  with  one  part 
by  weight  of  40  deg  with  90%  rh  (C).  The  mixture  will 
be  60  deg.  It  is  on  the  line  between  the  two  points,  B  and 
C,  such  that  the  distance  from  the  70  deg  condition  to 
the  mixture  point  is  ^2  of  th®  distance  from  the  40  deg 
condition  to  the  mixture  point.  The  mixture  line  can  be 
divided  proportionately  by  actual  length,  by  enthalpy 
equivalent,  or  by  a  vertical  projection  of  the  60  deg  line 
is  shown.  Thus  the  mixture  condition  would  be  repre¬ 
sented  by  point  A.  The  temperature  of  the  mixture,  how¬ 
ever,  would  not  be  60  deg  but  about  61.4  deg  since,  in 
tbe  fog  region,  dry  and  wet  bulb  are  equal.  The  tempera¬ 
ture  is  higher  than  the  60  deg  because  part  of  the  water 
vapor  has  condensed  to  fog  and  the  latent  heat  due  to 
this  condensation,  become  sensible  heat,  slightly  raising 
the  mixture  temperature. 

In  Fig.  2,  lines  just  missing  the  fog  region  are  drawn 
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20  30  40  50  60  70  80  90 

Dry  bulb  temperature,  deg  F 

Fig.  I.  Solution  of  problem  dealing  with  two  air-vapor 
mixtures. 
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Fig.  2.  Solution  of  another  problem  based  on  mixtures. 


through  point  B  at  78  deg  with  100%  rh  and  C  at  75  deg 
with  80%  rh. 

To  have  any  fog  result  from  a  mixture  with  air  at  con¬ 
dition  B,  60  deg  air  must  have  a  relative  humidity  above 
90%  but  45  deg  air  mixed  with  B  would  result  in  fog  if 
its  relative  humidity  is  anything  above  about  20%.  Thus 
we  are  likely  to  produce  fog  when  we  exhale,  (“see  our 
breath”)  if  the  outside  temperature  is  considerably  below 
that  of  the  exhaled  air,  regardless  of  the  humidity  of  the 
outside  air.  We  sometimes  see  this  condition  in  much 
warmer  weather,  but  only  when  the  relative  humidity 
of  the  outside  air  is  very  high. 

Fog  in  Swimming  Pools  or  Shower  Rooms 

For  convenience  the  pool  water  temperature  will  be 
assumed  to  be  kept  at  78  deg.  This  means  that  the  air 
immediately  adjacent  to  the  water  will  be  at  a  condition 
represented  by  point  D  on  Fig.  3.  Outside  air  will  be 
either  brought  in  by  fans  for  ventilation  or  it  will  leak  in. 
If  the  condition  of  the  outside  air  is  represented  by  a 
point  to  the  right  of  line  DE  (drawn  approximately  tan¬ 
gent  to  the  saturation  curve  at  D),  there  will  be  no  fog 
problem.  If  the  condition  of  the  outside  air  is  represented 
by  a  point  to  the  left  of  the  line  DE,  fog  will  be  a  problem 
unless  the  outside  air  is  heated  to  a  point  to  the  right  of 
DE  before  delivering  it  to  the  space. 

For  example,  if  the  outside  air  is  at  20  deg  with  60% 
rh,  it  should  be  heated  to  at  least  50  deg  before  being 
discharged  into  the  space.  See  EG  on  Fig.  3.  If  the  outside 
condition  is  represented  by  /,  the  outside  air  must  be 
raised  to  nearly  60  deg.  If  the  temperature  of  the  supply 
air  is  also  raised  so  that  the  condition  is  to  the  right  of 
DE,  fog  will  never  form. 

To  completely  eliminate  fog  in  a  shower  room  may  be 
of  insufficient  value  to  warrant  the  effort,  but  it  can  be 
reduced  and  kept  in  reasonable  control.  If  an  excessive 
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amount  of  water  is  run  at  such  temperatures  as  140  deg 
the  complete  elimination  of  fog  would  require  rather 
high  temperatures.  However,  some  heating  of  the  supply 
ventilation  air  can  limit  it  to  areas  close  to  the  actual 
showers. 

On  Fig.  3,  HI  has  been  drawn  such  that  its  upper 
extension  would  intersect  the  saturation  curve  at  about 
105  deg  which  is  probably  a  fairly  normal  show« 
temperature.  The  angle  is  such  that  HI  also  intersects 
the  saturation  curve  at  about  88  deg.  If  air  at  condition  F 
is  heated  to  68  deg  before  discharging  to  the  room,  the 
fog  will  only  extend  as  far  from  the  shower  as  a  tempera¬ 
ture  of  88  deg  exists.  If  the  outside  air  is  at  condition  J. 
it  must  be  heated  to  about  73  deg  to  limit  the  fog  to  areas 
where  the  temperature  is  88  deg  or  above. 

Quite  often  the  swimming  pool  is  under  a  roof  exposed  | 
to  outdoor  conditions.  If  the  ventilation  is  not  handled  i 
properly,  this  can  result  in  condensation,  dripping,  cor-  | 
rosion  or  rotting,  but  correct  design  of  the  ventilation  t 
can  completely  avoid  such  a  problem. 

It  is  very  evident  that  the  air  in  the  pool  area  and  the  > 
shower  area  will  have  dew  points  higher  than  the  outside  t 
air.  The  dew  point  will  frequently  be  above  the  tempera- 
ture  of  the  ceiling  or  the  interior  of  a  hung  ceiling  or  K 
wall.  This  air  must  be  taken  outdoors  without  getting  to  K 
other  areas  and  discharged  where  there  is  no  danger  of  P 
it  being  picked  up  again  at  an  intake.  One  should  also  || 
realize  that  under  many  outdoor  conditions,  fog  will  re-  F 
suit  as  this  discharge  mixes  with  the  outdoor  air  and  it  t 


pools. 
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should  therefore  be  directed  where  it  will  be  the  least 
annoying. 

The  outside  supply  air  should  be  beated  to  the  desired 
point  and  then  directed  across  a  ceiling  which  is  cold 
or  through  a  cold  hung  ceiling  space  before  it  mixes 
\v-ith  the  room  air.  Since  this  air  will  always  have  a  dew 
point  lower  than  the  temperature  of  the  cold  ceiling, 
hung  ceiling  space  or  cold  wall,  it  cannot  cause  condensa¬ 
tion  on  such  surfaces. 

The  exhaust  rate  should  be  slightly  greater  than  the 
supply  so  that  the  high  dewpoint  air  will  have  no  tendency 
to  be  forced  into  other  areas. 


[  Fog  in  Industrial  Areas 

\  Usually  fog  in  industrial  areas  results  from  high  vapor 
I  pressures  inside  with  the  result  that  the  problem  and 
I  solution  is  likely  to  be  much  the  same  as  in  the  pool 
?  or  shower  room.  If  it  is  caused  by  cold  surfaces  inside, 
I  its  solution  is  much  the  same  as  for  skating  rinks. 


Fog  Above  Skating  Rinks 

i  When  a  skating  rink  is  only  used  in  the  winter  period, 
I  iog  is  usually  not  a  problem  but  if  warm,  relatively  humid 
periods  occur  during  its  use,  it  can  be  disturbing. 

The  ice  surface  will  probably  be  maintained  between 
20  and  28  deg.  As  an  example,  assume  that  it  is  to  be 
i  kept  at  25  deg.  On  Fig.  4,  a  line  KL  has  been  drawn 
(  aj^roximately  tangent  to  the  saturation  curve  at  25  deg. 
j  So  long  as  the  condition  of  the  air  in  the  space  above 
1  the  rink  can  be  represented  by  a  point  below  KL, 
I  there  will  be  no  fog.  For  example,  if  the  temperature  in 
‘  the  room  is  65  deg,  the  rh  must  be  less  than  58%.  If  it 
is  75  deg,  the  rh  must  be  less  than  48%. 

Should  conditions  on  line  KM  be  maintained,  there 
will  be  some  fog  as  high  above  the  ice  as  a  temperature 
below  35  deg  exists.  If  the  conditions  are  above  KM,  there 
will  be  a  proportionate  increase  in  the  density  of  the  fog 
and  its  height  above  tbe  ice. 

Fog  From  Cooling  Towers  and  Evaporative  Condensers 

There  are  so  many  variations  of  outdoor  air  surround¬ 
ing  cooling  towers  or  evaporative  conde;nsers,  that  a  com- 
[  plete  discussion  would  be  rather  long.  However,  mention 
||  of  a  few  conditions  may  help  in  the  solution  of  others. 
I  On  Fig.  5  are  located  points  N,  P,  Q,  and  R  which 
I  represent  outdoor  conditions  which  might  exist.  Point  0 


at  85  deg  saturated  represents  the  possible  water  temper^ 
ture  in  an  evaporative  condenser  or  the  temperature  of 
tbe  water  in  most  intimate  contact  with  the  leaving  air 
from  a  cooling  tow'er.  If  the  outdoor  air  supplying  the 
evaporative  condenser  is  at  condition  N,  no  fog  will  be 
produced  because  no  points  on  NO  are  in  the  fog  region. 
If  the  outdoor  air  is  at  condition  P,  Q  or  R,  a  standard 
evaporative  condenser  unit  will  produce  fog,  since  the 
air  would  leave  at  about  a  condition  represented  by 
point  5.  By  “standard”  evaporative  condenser,  is  meant 
one  in  which  all  heat  transfer  surface  is  wet.  With  the 
outside  air  at  conditions  P  or  Q,  the  fog  would  extend  a 
considerable  distance  from  the  evaporative  condenser 
outlet.  If  it  was  at  condition  R,  the  fog  would  only 
extend  to  a  point  where  a  little  more  than  equal  quantity 
of  outside  air  had  mixed  with  that  from  the  condenser, 
because  as  air  at  conditions  S  mixes  with  R,  the  state 
changes  along  RS  from  S  toward  R.  After  the  proportion 
is  such  that  the  QR  part  of  the  line  is  reached,  there  will 
be  no  more  fog.  Some  cooling  towers  have  been  designed 
to  circulate  a  part  of  the  air  at  condition  R  through  the 
tower  and  the  other  part  around  it,  mixing  the  two 
portions  before  discharging  to  the  atmosphere.  Thus  fog 
will  be  avoided  unless  conditions  are  worse  than  that 
indicated  by  R,  if  equal  quantities  of  air  go  through  and 
around  the  tower. 

A  method  of  elimination  of  fog  is  the  heating  of  air 
at  S  with  a  dry  coil  to  a  condition  like  T.  It  will  be  noted 
that  a  very  few  degrees  rise  from  S  will  avoid  fog  leaving 
the  condenser  and.  except  at  very  low  outside  temperature 
conditions,  it  will  eliminate  fog  from  the  mixture  with 
outside  air.  In  the  case  of  the  evaporative  condenser 
at  the  very  low  temperature  conditions,  it  would  possibly 
operate  with  a  dry  coil  and  thus  cause  no  fog. 

With  a  cooling  tower  application  the  heating  from  S 
to  T  can  easily  be  done  with  a  steam  heated  coil  or 
electric  heat.  It  would  possibly  be  more  economical  with 
a  dry,  condenser  water  heated  coil  in  the  leaving  air. 
It  is  very  simple  to  accomplish  this  with  an  evaporative 
condenser  by  having  the  air,  after  passing  through  the 
eliminators,  go  through  a  dry  surface  coil  through  which 
the  hot  discharge  refrigerant  gas  passes  before  going 
to  the  main  wetted  condenser  coil. 

Another  method  of  eliminating,  or  reducing  the  possi¬ 
bility  of  fog  from  an  evaporative  condenser,  is  illustrated 


Rg.  4.  Problem  of  fog  above  ice  skafing  rinks. 
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in  Figure  6.  In  this  case,  about  half  of  the  coil  is  operated 
dry  and  the  other  half  wet.  For  assurance  of  good  re¬ 
frigerant  flow,  each  parallel  refrigerant  circuit  should  be 


Fig.  6.  Another 
method  of  fog 
elimination  from  an 
evaporative  con¬ 
denser. 


the  same  proportion  dry  and  should  be  subjected  to  air 
circulation  at  the  same  conditions.  When  air  at  condition 
U  enters  the  condenser,  half  passes  over  the  wet  surface 
and  reaches  condition  V.  The  other  half  passes  over  the 
dry  surface  and  reaches  condition  W.  {W  may  not  be  at 


the  same  dry  bulb  temperature  as  V).  The  mixing  of 
F  and  IF  will  result  in  point  X,  which  is  well  away 
from  the  fog  region. 

This  method  reduces  the  capacity  of  the  evaporative 
condenser  but  it  is  usually  desirable  to  have  a  lower 
condenser  capacity  on  the  days  when  the  fog  is  a 
problem.  If  groups  of  sprays  can  be  separately  controlled 
with  division  plates  to  keep  the  unsprayed  part  of  the 
coil  dry,  this  would  be  a  way  of  varying  the  capacity  and 
avoiding  fog  at  the  same  time  for  practically  any  normal 
condition. 

Usually  the  dry  and  wet  sections  should  be  inter¬ 
spersed  to  assure  proper  mixing  and  avoid  fog  on  one 
side  of  the  discharge  with  low^  relative  humidity  on  the 
other.  If  the  unit  has  two  or  more  fans  drawing  through 
the  coil,  each  should  get  some  of  the  two  conditions  of  air 
so  that  one  fan  does  not  blow  fog  and  the  other  low 
relative  humidity  air. 

In  some  localities  the  condition  of  the  w'ater  is  such 
that  alternately  wetting  a  coil  and  operating  dry  results  in 
excessive  scale  forming  as  the  coil  dries.  For  such  places, 
the  addition  of  sensible  heat  to  the  discharge  air,  as 
previously  described,  would  probably  be  the  method  to 
use. 

It  is  evident  that  there  are  many  possibilities  of  con¬ 
trolling  or  eliminating  fog  and  the  most  practical  or 
desirable  wdll  depend  on  economic  as  well  as  other  factors. 
The  variations  are  far  too  many  to  be  described  in  this 
discussion  but  the  examples  will  probably  help  make  the 
principles  clearer  and  suggest  further  possibilities. 


Bureau  Compieting  Underground  Corrosion  Studies 


Researches  by  the  National  Bureau  of  Standards  on 
the  corrosion  of  underground  structures,  carried  on  for 
over  45  years,  have  been  marked  by  steadily  improved 
understanding  of  the  casual  factors  at  w^ork  and  by  the 
development  of  increasingly  effective  means  of  prevent¬ 
ing  the  harmful  effects  that  underground  corrosion  pro¬ 
duces.  An  important  phase  of  the  work,  now  essentially 
complete,  has  been  an  extensive  field-burial  program  to 
determine  the  specific  behavior  of  metals  and  coating 
materials  when  exposed  for  periods  up  to  17  years  in  a 
wide  range  of  soil  environments.  At  the  same  time,  other 
phases  of  the  corrosion  program  have  led  to  increased 
information  on  the  electrical  and  chemical  aspects  of 
the  corrosion  process,  development  of  methods  and  in¬ 
struments  for  measuring  soil  characteristics,  improve¬ 
ments  in  the  technique  of  cathodic  protection,  and 
virtual  elimination  of  corrosion  due  to  stray-currejit 
electrolysis. 

There  are  now  in  this  country  about  1  million  miles  of 
gas,  water,  and  oil  pipelines,  170,000  miles  of  buried 
power  and  communication  cables,  and  an  unknown  num¬ 
ber  of  tanks,  pilings,  burial  vaults  and  other  structures. 
The  annual  cost  to  the  U.  S.  pipeline  industry  alone,  for 
protective  measures  and  replacements  due  directly  to  cor¬ 
rosion,  is  estimated  at  600  million  dollars.  A  still  higher 
indirect  cost  results  from  loss  of  products,  service  shut¬ 
downs,  and  loss  of  life  and  property  by  explosion  and 
fire  due  to  leakage  from  corroded  pipes.  Furthermore, 
since  corrosion  rates  are  often  unknown,  engineers  have 


wasted  large  quantities  of  material  by  specifying  un¬ 
necessarily  large  thicknesses  in  their  designs. 

Until  about  35  years  ago,  underground  corrosion  was 
attributed  solely  to  stray  electric  currents  from  external 
sources  such  as  d-c  powerlines  and  electric  railways. 
Such  currents  pass  through  parts  of  underground  struc¬ 
tures  and  then  discharge  to  the  earth  where  conditions 
are  favorable;  corrosion  occurs  at  the  discharge  areas. 

The  seriousness  of  the  problem  was  recognized  by  the 
Congress  in  1910,  when  the  Bureau  was  authorized  to 
investigate  the  corrosive  effects  of  stray  currents  and 
methods  for  combating  them.  In  10  years  of  field  and 
laboratory  studies,  methods  were  developed  that  elimi¬ 
nated  stray-current  electrolysis  as  a  major  factor  in 
underground  corrosion.  Unexpectedly,  however,  these 
studies  also  showed  that  serious  corrosion  often  occurred 
when  stray  currents  were  absent. 

In  1922  a  field  burial  program  w'as  initiated  to  deter¬ 
mine  the  influence  of  various  properties  of  soils  on  the 
corrosion  of  buried  metals  and  to  develop  further  meth¬ 
ods  for  reducing  corrosion  losses.  Data  were  obtained 
on  nearly  37,000  specimens  representing  330  varieties  of 
materials.  These  were  exposed  for  periods  up  to  17  years 
in  95  different  types  of  soil  at  128  test  sites  throughout 
the  United  States.  The  last  specimens  were  removed  in 
1952,  and  several  more  years  were  required  to  analyze 
the  data.  The  major  field-burial  program  is  now  termi¬ 
nated;  present  work  is  confined  to  newly  developed  mate¬ 
rials  and  the  completion  of  several  unfinished  studies. 


Heating  and  Ventilating  of 

Large  Industrial  Buildings 

Under  Heat  Loads 

FRED  E.  TUCKER 

Industrial  Hygienist,  Weirton  Steel  Company 
Weirton,  West  Virginia 


Through  the  installation  of  area  air  conditioning  systems, 
a  major  steel  producer  eliminated  multiple  maintenance 
problems,  obtained  the  maximum  amount  of  conditioned 
air  without  excessive  expenses  for  heating  the  air,  pro¬ 
vided  an  efficient  method  of  thermostatic  control  to 
maintain  uniform  room  temperatures,  and  achieved  effi¬ 
cient  air  distribution,  at  an  elevation  above  the  floor, 
capable  of  producing  maximum  value  per  cubic  foot  of 
conditioned  air.  The  following  is  abstracted  from  a  paper 
presented  to  the  American  Industrial  Hygiene  Association. 

SOME  of  the  largest  industrial  buildings  in  America 
can  be  found  in  the  steel  industry.  These  buildings 
are  long,  narrow  structures  with  high  roof  bays,  some¬ 
times  extending  more  than  100  ft  above  the  floor.  A 
typical  modern  hot  strip  mill  building  may  be  1,900  ft 
long,  120  ft  wide  and  75  feet  high.  Most  of  these  build¬ 
ings  are  under  heat  loads  which  are  considerably  in  ex¬ 
cess  of  normal. 

In  order  to  prevent  adverse  industrial  health  condi- 
I  tions,  it  is  necessary  to  exhaust  processes  guilty  of 
emitting  environmental  air  contaminents.  This  exhaust 
ventilation  places  virtually  all  industrial  buildings  under 
negative  pressure.  This  negative  pressure  increases  the 
number  and  velocity  of  already  existing  drafts  around 
the  perimeter  of  the  building.  Old  methods  of  industrial 
heating  are  not  applicable  in  the  modern  era  of  exhaust 
ventilation. 


In  1943,  during  the  Second  World  War,  Weirton  Steel 
Company  constructed  a  large  building  to  bouse  facilities 
for  the  manufacture  of  shells  for  the  government.  It  was 
in  this  building  that  the  company  installed  its  first  con¬ 
trolled  damper,  area  air  conditioning  system.  This  sys¬ 
tem,  patented  by  Mr.  W.  W.  Kompart,  former  company 
combustion  engineer,  has  served  as  a  prototype  for  all 
future  installations  in  new  construction  of  large  buildings. 
Installed  13  years  ago,  it  is  still  in  operation  in  this 
building,  now  used  as  a  company  warehouse. 

Since  1943,  the  company  has  installed  ten  additional 
systems  of  this  design.  These  consist  of  four  units  at 
120,000  cfm;  three  units  at  174,000  cfm;  and  three  units 
at  212,000  cfm,  plus  the  original  unit  in  the  shell  plant, 
for  a  total  of  almost  2  million  cfm.  According  to  figures 
received  from  one  of  our  ventilation  contractors,  these 
units  can  be  installed,  complete  with  heating  coils,  fan, 
ductwork,  and  automatic  thermostat  controls,  for  less 
than  50  cents  per  cu  ft  of  air  capacity. 

In  designing  this  system,  the  Engineering  Department 
sought  a  system  that  would  eliminate  the  multiple  mainte¬ 
nance  problems  encountered  in  the  use  of  small  units;  a 
maximum  amount  of  conditioned  fresh  air  (not  less  than 
2  cfm  per  sq  ft  of  floor  area)  without  unduly  increasing 
the  cost  of  heating  the  air;  an  efficient  method  of  thermo¬ 
static  control  to  maintain  constant  uniform  room  tempera¬ 
tures  and  eliminate  manual  control  of  the  system;  and 
efficient  air  distribution  at  an  elevation  above  the  floor 


Fig.  I.  Central  heating  and  venti¬ 
lating  unit  for  steel  plant  building. 
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capable  of  producing  maximum  value  per  cubic  foot  of 
conditioned  air. 

Figure  1  shows  the  system  designed  to  accommodate 
these  objectives.  The  thermostat  mounted  in  the  plenum 
regulates  the  position  of  the  dampers  so  that  when  the 
outside  air  temperature  is  above  32  deg  F,  the  dampers 
remain  in  their  normally  open  and  closed  position.  As 
the  outside  air  drops  below  32  deg,  the  thermostat  actu¬ 
ates  the  drive  unit  and  progressively  closes  the  outside  air 
damper  and  opens  the  recirculating  air  damper  so  as  to 
admit  sufficient  recirculated  air  to  maintain  a  mixed  air 
temperature  of  about  32  deg  in  the  plenum. 

A  thermostat  mounted  in  a  suitable  location  in  the 
area  to  he  heated  controls  the  amount  of  steam  supplied 
to  the  heating  coils.  For  most  installations,  room  tem¬ 
perature  during  cold  weather  is  maintained  at  74  deg. 

The  steam  radiator  is  so  designed  that  when  the  air 
in  the  plenum  has  a  temperature  equal  to  32  deg,  which  is 
the  temperature  at  which  the  recirculating  damper  begins 
to  open,  the  radiator  operates  at  maximum  capacity  to 
maintain  air  temperature  of  120  deg  at  the  fan  outlet. 

There  is  maintenance  on  one  fan,  one  fan  motor,  and 
one  set  of  steam  coils,  whereas  a  comparable  system  de¬ 
signed  on  a  unit  basis  would  have  required  from  ten  to 
twenty  such  individual  maintenance  problems.  By  mak¬ 
ing  provision  for  recirculation  of  small  amounts  of  room 
air,  peak  loads  on  the  heating  system  during  extremes  in 
cold  weather  have  been  eliminated.  This  has  made 
possible  the  delivery  of  large  quantities  of  outside  air 
during  hot  weather  for  area  cooling,  while  maintaining 
a  sensible  heating  cost  during  colder  periods. 

Recirculation  of  air  in  industrial  ventilation  always 
brings  up  questions  of  contamination  of  the  air  being 
discharged  from  the  system  into  the  working  environment. 
On  only  9  days  during  the  year  1955  was  it  required  to 
recirculate  air  for  a  period  of  24  hours,  the  days  when 
the  maximum  temperature  for  the  day  dropped  below  32 
deg.  In  order  to  recirculate  50%  in-plant  air,  the  out¬ 
side  air  temperature  would  have  to  go  below  — 10  deg. 
The  lowest  recorded  temperature  for  the  year  was  — 4 
deg,  on  February  3  and  4.  On  these  two  days,  for  very 
short  periods  of  time,  approximately  46%  of  the  total 
amount  of  air  handled  by  these  systems  was  recirculated. 


Air  Distribution 

Conditioned  air  distribution  in  an  area  air  condition¬ 
ing  system,  such  as  is  described  here,  is  also  the  most 
expensive  part  of  the  system.  Controls,  heating  coils, 
and  fan  costs  are  almost  incidental  to  ductwork  costs. 
This  fact  makes  it  very  easy  for  the  design  engineer, 
always  of  necessity  conscious  of  cost,  to  take  short  cuts 
in  distribution  and  supply  which  seriously  impair  the 
efficiency  of  the  system. 


Air  distribution  in  steel  plant  buildings  is  complicated 
by  the  almost  universal  use  of  overhead  cranes  and  crane 
runways.  This  means  that  all  vertical  drops  must  come 
down  on  either  the  outside  walls  or  between  the  crane 
rails  of  two  adjacent  runways.  Instead  of  one  row  of 
vertical  drops  down  in  the  center  of  the  building,  it  is 
necessary  to  make  one  row  of  drops  on  each  side  of  the 
building. 

A  ventilation  system  was  recently  installed  in  a  large 
building  housing  a  high  sp>eed  continuous  annealing  line. 
The  annealing  furnace  has  a  maximum  heat  requirement 
of  80  million  Btu  per  hr  and  approximately  1,000  kw. 
It  is  the  only  heat  source  of  any  significance  located  in 
this  building.  The  building  itself  is  560  ft  long,  121  ft 
wide,  and  120  ft  high.  Heating  and  ventilation  in  this 
building  requires  the  use  of  two  174,000-cfm  area  air 
conditioning  systems  located  at  opposite  ends  of  the 
building.  In  the  center  of  the  building,  directly  above 
the  annealing  furnace,  is  a  large,  high  bay,  gravity  ex¬ 
haust  ventilator. 

Outside  makeup  air  is  brought  in  through  two  small 
penthouses  located  on  the  low  bay  roof  sections.  Furnace 
heat  and  products  of  combustion  are  allowed  to  escape 
through  the  high  bay  gravity  ventilator  located  directly 
above  the  annealing  furnace.  By  bringing  the  air  in 
around  the  perimeter  of  both  ends  of  the  building  and 
exhausting  directly  above  the  heat  source,  conditioned 
makeup  air  is  swept  across  the  all  floor  areas,  and  spent 
air,  plus  furnace  heat  and  products  of  combustion,  is  ex¬ 
hausted  out  through  the  gravity  ventilator.  The  basic 
idea  in  this  design  is  not  new  and  is  almost  identical  to 
that  used  years  ago  when  the  sides  were  removed  from  the 
buildings  with  gravity  ventilators  providing  exhaust 
through  the  roofs.  The  important  difference,  and  one  of 
the  main  reasons  for  the  installation  of  area  air  condi¬ 
tioning  systems,  is  good  air  distribution.  To  obtain 
employee  satisfaction,  hot  and  cold  spots  must  be  elimi¬ 
nated  in  the  working  environment.  The  human  body  can 
easily  recognize  temperature  differentials  of  ih  2  deg. 

Distribution  in  this  building  requires  the  use  of  seventy 
separate  discharge  outlets.  Each  outlet  contains  six  verti¬ 
cal  vanes  preset  for  uniform  air  distribution.  Each  out¬ 
let  is  equipped  with  a  manually  operated  damper  control 
system.  Outlets  are  located  between  10  and  12  ft  above 
floor  level  and  are  directed  toward  the  floor  at  an  angle 
of  approximately  45°.  This  elevation  and  angle  of  dis¬ 
charge  was  chosen  to  obtain  maximum  coverage  per  cubic 
foot  of  discharged  air.  A  typical  row  of  discharge  out¬ 
lets,  those  along  the  northwest  wall  of  the  continuous 
annealing  building,  permits  the  overhead  crane  freedom 
of  travel  for  the  entire  length  of  the  building.  The  verti¬ 
cal  drops  are  located  between  the  crane  rail  and  the  siding. 

The  velocities  maintained  in  tliese  systems  are  as  fol¬ 
lows:  Intake — 1,000  fpm  (maximum),  across  the  heating 
coils — 1,000  fpm,  fan  outlet  velocity — 2,500  fpm,  main 
runs — 2,200  fpm,  drops  to  floor — 1,400  fpm,  discharge 
outlets — 950  fpm.  Discharge  outlets  deliver  5.925  cfm. 
These  outlets  are  so  arranged  to  supply  not  less  than  2 
cfm  of  conditioned  air  per  square  foot  of  floor  area.  This 
minimum  figure  of  2  cfm  per  sq  ft  has  been  proven  by 
actual  experience  on  previously  installed  systems  to  pro¬ 
vide  satisfactory  cooling  for  the  majority  of  operations 
at  Weirton.  There  are,  of  course,  isolated  locations 
throughout  the  company’s  plants  where  intense  localized 
heat  loads  require  supplementary  spot  cooling. 


Permanent  Pressure  Gages  Spot 
Ventilation  Troubles 
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Gages  installed  at  certain  strategic  locations  and  con¬ 
nected  for  reading  at  a  central  panel  provide  ready  means 
for  early  spotting  of  any  need  for  maintenance  action. 


Industrial  exhaust  ventilation  systems  which  initially 
have  provided  good  environmental  control  often  fail  to 
sustain  that  control  after  a  period  of  operation  because 
of  inadequate  maintenance  or  misdirected  maintenance 
efforts.  Also,  the  fact  that  control  has  diminished  is  some¬ 
times  unnoticed  by  management  until  illness  or  com¬ 
plaints  result  or  until  conditions  become  so  grossly  bad 
that  the  plant  is  fogged  or  clouded  with  contaminated  air. 

Sources  of  Failure 

Trouble-shooting  for  the  causes  of  failure  is  difficult  if 
conducted  on  a  hit-or-miss  basis,  because  there  are  just 
too  many  possible  reasons  for  a  system  to  fail.  Some  of 
the  frequent  causes  of  failure  are  as  follows: 

(1)  Damaged  hoods; 

(2)  Damaged  duct  work  obstructing  airflow; 

(3)  Decreased  airflow  because  of  clogged  ducts; 

(4)  Decreased  airflow  at  hoods  because  of  leaks  or 
holes  in  duct  work; 

(5)  Decreased  airflow  because  of  high  resistance  in 
dust  collector; 

(6)  Dust  collector  failure  caused  by  broken  dust  col¬ 
lector  bags  in  dry  collectors  or,  in  wet  collectors, 
failure  to  turn  on  or  supply  sufficient  water; 

(7)  Decreased  airflow  because  of  fan  belt  slipping  or 


fan  becoming  clogged,  corroded,  or  abraded; 

(8)  Decreased  airflow  because  of  fan  running  back¬ 
wards.  (Centrifugal  fans  will  deliver  20-30%  of 
rated  airflow  when  run  backwards.) 

Locating  the  Trouble 

Items,  1,  2,  4  and  6  can  be  determined  readily  by  visual 
inspection  of  the  system. 

Items  3,  5,  6,  7  and  8  can  be  determined  by  means  of 
permanent  pressure  gages  located  at  a  convenient  obser¬ 
vation  point.  The  gages  can  be  of  the  simple  liquid 
U-tube  manometer  type  (Fig.  1)  or  of  the  mechanical 
type  with  an  indicating  dial  (Figs.  2  and  3).  These 
gages  should  be  observed  at  least  once  daily.  On  a  new 
system  a  record  should  be  kept  to  indicate  optimum 
operating  pressures. 

Use  of  Pressure  Gages 

The  gages  should  be  located  as  shown  in  Fig.  4.  Gage 
A  should  be  connected  to  read  the  pressure  across  the  dust 
collector,  one  side  of  the  gage  is  connected  to  the  outlet 
of  the  collector,  the  other  side  is  connected  to  the  inlet  of 
the  collector.  The  holes  for  connection  to  the  gage 
should  be  drilled  on  the  upper  side  or  top  of  the  duct  so 
they  do  not  clog  with  dirt. 

Gage  B  is  connected  to  read  static  pressure  in  the  main 
duct  just  before  it  enters  the  dust  collector.  The  other 


Fig.  3.  Dial  type  pressure  gage. 


Fig.  2.  Dial  type  pressure  gage. 


Fig.  I.  U-tube  manometer. 


side  of  the  pressure  gage  or  U-tube  manometer  is  open 
to  the  atmosphere. 

The  pressure  readings  on  gages  .4  and  B  should  he 
recorded  for  a  period  of  time  on  a  new  or  properly  operat¬ 
ing  system  to  establish  normal  operating  pressures.  If 
after  a  period  of  time,  gage  readings  for  A  and  B 
deviate  substantially  from  the  normal  trend  (10  to  20% 
or  more),  failure  of  deterioration  of  the  system  is  indi¬ 
cated.  The  cause  of  the  trouble  may  be  indicated  from 
the  gages  as  follows: 


Gage  A 

Gage  B 

Condition 

Normal 

Normal 

Establish  normal  when  system 
is  new  or  operating  satisfactory. 

High 

Low 

Airflow  low.  Clogged  dust  col¬ 
lector.  (Dirty  bags  if  dry  col¬ 
lector.) 

Very  Low 

High 

Airflow  high.  Broken  bag.  Ex¬ 
cessive  outdoor  air  pollution. 
Overloaded  motor.  (Wet  col¬ 
lector  water  not  turned  on.) 

Slightly  Low 

High 

Clogged  or  blocked  ducts. 

Low 

Low 

Belt  slipping.  Fan  clogged.  Fan 
running  backwards.  Fan  dam¬ 
aged. 

Example:  A  grinding  wheel  dust  collector  system  is  de¬ 
signed  to  operate  at  9  in.  w.g.  static  pressure  at  the  fan 
inl^.  A  cloth  screen  arrestor  has  been  installed.  Its 
resistance  is  rated  at  SYo  to  4  in.  w.g.  Pressure  gage  A 
should  be  purchased  with  at  least  6-inch  w.g.  scale.  Pres¬ 
sure  gage  B  should  have  a  scale  larger  than  the  static 
pressure  at  the  inlet  minus  the  arrestor  resistance.  A  6- 
inch  scale  would  be  a  good  selection. 


The  system,  new  and  in  good  condition,  indicated  the 
following  readings:  Gage  A — 4  in.  w.g.;  Gage  B — 5  in 
water  gage. 


Fig.  4.  Pressure  gage  connections. 


During  a  period  of  operation  the  following  readings 


were  obtained;  the  causes  of  failure  are  also  given: 
Gage  A  Gage  B 

4  in.  w.g. 

5  in.  w.g. 

Normal  satisfactory. 

6 

4 

Clogged  dirty  collector  bags. 

2 

61/L> 

Broken  collector  bags. 

31/2 

6 

Clogged  ducts,  or  damaged 
ducts. 

3 

31/2 

Belt  slipping,  fan  clogged. 

Friction  in  Curved  Pipe 


An  investigation  of  pressure  losses  in  curved  tubing 
has  yielded  empirical  formulas  that  enable  the  designer 
to  predict  the  flow  of  fluid,  and  hence  the  performance  of 
heat  exchangers  for  heating  and  air  conditioning.  Re¬ 
search  was  carried  out  by  Prof.  H.  Ito,  Tohoku  Univer¬ 
sity,  Sendai,  Japan,  and  presented  as  Paper  No.  58 — 
SA-14  to  the  Semi-Annual  Meeting  of  the  American  So¬ 
ciety  of  Mechanical  Engineers. 

Smooth,  drawn-copper  tubing  was  used  in  the  tests, 
with  various  inside  diameters  of  approximately  %  and 
1%  inches.  The  friction  factor  of  curved  pipe,  /c,  was 
defined  in  the  equation 

h  =  (/c)  (Ic/d)  {v„,^/2g) 

where  h  is  the  loss  of  head  in  friction,  4  and  d  the  axial 
length  and  internal  diameter  of  the  curved  pipe,  the 
mean  velocity  of  flow,  and  g  the  acceleration  of  gravity. 

Within  the  range 

300  >  /?e(r//?)2  >  0.034 

the  following  equation  is  in  good  agreement  with  the 
experimental  results: 


/e(/?/r)i/2  =  0.029  +  0.304  [/?e(r//?) 

where  R  is  the  radius  of  curvature  of  pipe  axis,  r  is  the 
radius  of  the  cross  section,  and  Re  is  the  Reynolds  num¬ 
ber,  2vmr/v,  V  being  the  kinematic  viscosity  of  the  fluid. 
Below  that  range,  the  friction  factor  for  curved  pipe  is 
very  close  to  that  of  straight  pipe,  and  above  that  range 
the  equation  becomes 


feiR/ry/^  =  0.316 

Experimental  results  can  also  be  expressed  in  terms 
of  Y,  defined  by  the  equation 

TV  =  /?e(R/r)^/2 

when 

y%r//?)>/2  <  12 

as 

U{R/ry^^  =  0.0323  +  1.6 
For  values 

YYr/Ry^^  >  5.3 

the  equation 

/e  =  1.186/y=' 

holds  with  suflScient  accuracy  for  engineering  purposes. 
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uatxt.  Sheet 


High  Pressure  System 


PER-CENT  OF  CONDENSATE  PUSHED  TO  STEAM 


Pressure  in  Low  Pressure  System,  Lb.  per  Sq.  In.  Abs. 


lo  14.7  20  25  30  35  40  45  SO 


Latent  Heat  in  Flash  Steam,  Btu  per  Lb. 

Enthalpy  ^  ^  ^^2.1  945,3  939.2  933.7  928.6  924.0 

ot  bat. 


Liquid 
Btu  per 
Lb. 


5 

162.2 

130. 1 

5.8 

_ 

_ 

10 

193.2 

161.2 

8.8 

3-1 

— 

14.7 

212.0 

180. 1 

10.7 

5-1 

1.9 

20 

228.0 

196.2 

12.2 

6.6 

3.6 

25 

240. 1 

208.4 

13-4 

7.8 

4.8 

30 

2503 

218.8 

14.4 

8.9 

5-9 

35 

259-3 

227.9 

15-2 

9.8 

6.8 

40 

267.3 

236.0 

16.0 

10.6 

7-6 

45 

274-4 

243-4 

16.7 

11-3 

8.4 

50 

281.0 

250.1 

17-4 

12.0 

9.1 

55 

287.1 

256.3 

18.0 

12.6 

9-7 

60 

292.7 

262.1 

18.5 

13.2 

10.3 

65 

298.0 

267.5 

19. 1 

13-7 

10.8 

70 

302.9 

272.6 

19-5 

14-3 

11-3 

75 

80 

307.6 

312.0 

277-4 

282.0 

20.0 

20.4 

i 

II. 8 

12.3 

85 

316.3 

286.4 

20.9 

12.8 

90 

320.3 

290.6 

21.3 

16. 1 

13.2 

95 

324-1 

294.6 

21.7 

16.5 

13.6 

100 

327-8 

298.4 

22.1 

16.8 

no 

334-8 

305-7 

22.8 

17.5 

120 

341-3 

312-4 

23-4 

18.2 

15-4 

130 

347-3 

318.8 

24.0 

18.9 

16.0 

140 

353-0 

324.8 

24.6 

19-3 

16.6 

150 

358.4 

330.5 

25.2 

20.0 

17.2 

160 

363-5 

335-9 

25-7 

20.6 

17.8 

170 

368.4 

341 -I 

26.2 

21 . 1 

18.3 

i8o 

373-1 

346.0 

26.7 

21.6 

18.8 

190 

377-5 

350.8 

27.1 

22.1 

19-3 

200 

381.8 

355-4 

27.6 

22.5 

19.7 

225 

391.8 

366.1 

28.6 

23.6 

20.8 

250 

401.0 

376.0 

29.8 

24.6 

21.8 

275 

409.4 

385-2 

30.4 

25-5 

22.8 

300 

417-3 

393-8 

31.3 

26.4 

23-6 

350 

431-7 

409.7 

32.8 

28.0 

25.2 

400 

444.6 

424.0 

34-2 

29.4 

26.8 

450 

456.3 

437-2 

35-4 

30.7 

28.0 

500 

467-0 

449-4 

36.6 

31-9 

29.3 

1000 

544.6 

'  542.4 

45-6 

41 . 2 

38.8 

Volume  of  Steam,  Cu.  Ft.  per  Lb. 


333-6  73-5  384  26.8  20.1  16.3  13.7 


Percent  of  High  Pressure  Condensate  Flashed  at  Low  Pressure 


12.8  12.1 

14.0  13.2  12.6 

15.0  14.3  13.6 
16.0  15.3  14.6 

16.9  16.2  15.5 

18.6  17.9  17.3 
20.1  19.4  18.9 

21.5  20.8  20.1 

22.8  22.2  21.6 

32.8  32.2  31.7 
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AIB  CONDITIONING 


HEATING  AMD  VENTILATING 


High  Pressure  S' 

Pressure  in  Low  Pressure  System,  Lb.  per  Sq.  In.  Abs. 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

no 

Latent  Heat  in  Flash  Steam,  Btu  per  Lb. 

Sat. 

Sat- 

Enthalpy 

919.6 

915-5 

911.6 

907-9 

904-5 

901. 1 

897.8 

894-7 

891.7 

888.8 

88^2 

Pressure 

uration 

of  Sat. 

Lb.  per 

Temper- 

Vapor, 

Volume  of  Steam,  Cu.  Ft.  per  Lb. 

Sq.  In. 

ature, 

Btu  per 

Abs. 

Deg.  F. 

Lb. 

7-8 

7.2 

6-7 

6.2 

5-8 

5-5 

5-2 

4-9 

4-7 

4-4 

4-05 

Percent  of  High  Pressure  Condensate  Flashed  at 

Low  Pressure 

6o 

292.7 

1177.6 

0.6 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

65 

298.0 

1179. I 

1 . 2 

0.6 

— 

— 

— 

— 

— 

— 

— 

— 

— 

70 

302.9 

1180. 6 

1.8 

1. 1 

0.6 

— 

— 

— 

— 

— 

— 

— 

— 

75 

307.6 

1181.9 

2-3 

1-7 

I .  I 

0-5 

— 

— 

— 

— 

— 

— 

— 

8o 

312.0 

1183. I 

2.8 

2.2 

1.6 

I.O 

0-5 

— 

— 

— 

— 

— 

— 

85 

316.3 

1184.2 

3-3 

2-7 

2. 1 

1-5 

I.O 

0.5 

— 

— 

— 

— 

90 

320.3 

1185.3 

3-7 

3-1 

2-5 

2.0 

I  5 

I.O 

05 

— 

— 

— 

— 

95 

324.1 

1186.2 

4-2 

3-5 

30 

24 

19 

14 

0  9 

0  4 

— 

— 

— 

100 

3278 

1187.2 

4.6 

4.0 

3-1 

2.8 

2-3 

I  8 

I  3 

0.9 

04 

— 

— 

no 

334-8 

1188.9 

5-7 

4-7 

42 

3  6 

3  I 

2.6 

2. 1 

17 

1 . 2 

0.8 

— 

120 

341-3 

1 190. 4 

6. 1 

5-5 

4-9 

4  4 

3  9 

3  4 

2  9 

2.4 

2.0 

1.6 

0.8 

130 

347-3 

1191.7 

6.8 

6  2 

5-6 

5  I 

4.6 

41 

36 

3  2 

2-7 

23 

15 

140 

353-0 

1193. 0 

7-5 

6.8 

63 

5-7 

5  2 

4  7 

4  3 

3-8 

3  4 

30 

2.2 

150 

358.4 

1194. I 

8.1 

7  5 

6.9 

6.4 

5-9 

5-4 

4  9 

4  5 

4.0 

3-6 

2.8 

i6o 

363-5 

1195  I 

8-7 

8.1 

7-5 

7  0 

65 

6.0 

5-5 

51 

4.6 

4-2 

3-4 

170 

368.4 

1196.0 

9-2 

8.6 

8.1 

7-5 

7.0 

6.6 

6. 1 

56 

5-2 

4.8 

4-0 

180 

373-1 

1196.9 

9.8 

9-2 

8.6 

8.1 

7.6 

71 

6.6 

6.  2 

58 

5-4 

4.6 

190 

377-5 

1197.6 

10.3 

9  7 

9-1 

8.6 

8.1 

7.6 

7.2 

6.7 

63 

5  9 

5-1 

200 

381.8 

1198.4 

10.8 

10. 2 

9.6 

9  I 

8.6 

8.1 

7-7 

7  2 

6.8 

6.4 

5-6 

225 

391-8 

1199. 9 

II. 9 

II. 4 

10.8 

10.3 

9.8 

9  3 

8.9 

8.4 

8.0 

7-6 

6.8 

250 

401.0 

1201. I 

13.0 

12.4 

II. 9 

II. 4 

10.9 

10.4 

10. 0 

9-5 

9.1 

8.7 

8.2 

275 

409-4 

1202. I 

14.0 

13-4 

12.9 

12.4 

II. 9 

II  5 

II. 0 

10.6 

10.  2 

9.8 

9.0 

300 

417-3 

1202.8 

150 

14.4 

13  9 

13  3 

12.9 

12.4 

12.0 

II  5 

II .  I 

10.  7 

10. 0 

350 

431-7 

1203.9 

16.7 

16. 1 

15-6 

I5-I 

14.6 

14.2 

13-8 

13  3 

12.9 

12-5 

n .  8 

400 

444.6 

1204.5 

18.2 

17.7 

17. 2 

16.7 

16. 2 

15  8 

15  3 

14.9 

14-5 

14  I 

13-4 

450 

456.3 

1204.6 

19.6 

19. 1 

18.6 

18. 1 

17.7 

17.2 

16.8 

16.4 

16.0 

15  6 

14.9 

500 

467-0 

1 204 . 4 

21.0 

20.5 

20.0 

19-5 

19.0 

18.6 

18.2 

17-7 

17-4 

17.0 

16.3 

1000 

544.6 

1191.8 

31  I 

30.6 

30.2 

29.7 

293 

28.9 

28.5 

28. 1 

27.8 

27-5 

27.0 

The  purpose  of  the  accompanying  table  is  to 
simplify  calculations  in  connection  with  flash 
steam. 

As  an  example  of  the  use  of  the  table,  if  saturated 
water  at  70  psi  and  303  deg  F  with  enthalpy  of 
272.6  Btu  per  lb  is  discharged  into  a  tank  main¬ 
tained  at  20  psia,  it  must  immediately  assume  the 
saturation  conditions  of  the  lower  pressure,  228 
deg  and  1%.2  Btu  per  lb.  Some  of  the  energy 
which  had  formerly  held  the  temperature  at  303 
deg  is  converted  into  latent  heat  of  steam  at  the 
new  temperature.  The  amount  of  energy  so  con¬ 


verted  is  272.6  —  196.2  =  76.4  Btu  per  lb.  Since 
the  latent  heat  of  steam  at  20  psia  is  960.1  Btu  per 
lb,  this  excess  heat  is  enough  to  produce  76.4/960.1 
or  0.08  lb  of  steam  per  lb  of  high  temperature 
condensate,  or,  in  other  words,  8%  of  the  con¬ 
densate  will  flash  into  steam  at  the  lower  pressure. 

In  using  the  table,  instead  of  making  the  fore¬ 
going  calculations,  enter  the  table  at  70  in  the  left 
hand  column  and  move  to  the  right  under  the  col¬ 
umn  headed  at  the  very  top  20  and  find  that  8.0 
per  cent  of  the  high  pressure  condensate  will  be 
flashed  at  low  pressure. 
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Toxicity  and  Fire  Potentialities  of 

Common  Chemicals  in  Industry 


BENJAMIN  F.  POSTMAN 

Industrial  Hygiene  Engineer,  Employers  Mutual  Liability  Insurance  Co., 
Wausau,  Wis. 


This  article  is  written  tor  the  industrial  plant  too  small  to  employ  a  safety  engineer 
or  an  industrial  hygiene  engineer  but  which,  nevertheless,  requires  guidance  to 
promote  health  and  safety  of  plant  personnel  and  to  prevent  fires  as  the  result 
of  the  chemicals  or  processes  used.  Since  it  is  impossible,  because  of  space 
limitations,  to  mention  the  ever-increasing  number  of  chemicals  produced  or 
used  in  industry,  emphasis  is  placed  on  common  industrial  chemicals  and  normal 
manufacturing  processes.  This  is  Part  I  of  a  two-part  article. 


An  article  covering  common  chemicals  used  in 
industry  can  easily  become  involved  with  details 
regarding  chemical  production  procedures  and  other 
facts  divorced  from  the  field  of  this  discussion.  There¬ 
fore,  two  important  points  are  now  introduced, 

1,  For  the  chemicals  covered,  emphasis  is  placed  on 
data  dealing  with  their  toxic,  dermatitis  or  fire  poten¬ 
tialities  resulting  from  so-called  normal  industrial  opera¬ 
tions  or  processes, 

2,  With  few  exceptions,  practically  every  type  of  nui¬ 
sance,  toxic  or  fire  potential  chemical  used  in  or  resulting 
from  an  industrial  process,  may  be  handled  with  safety, 
if  proper  and  adequate  controls  are  provided  and  used 
for  the  protection  of  industrial  personnel, 

A  number  of  common  chemicals  and  industrial  proc¬ 
esses  are  treated  separately  and  guidance  given  for  the 
protection  of  plant  personnel  and  the  elimination  of 
health  hazards. 

Carbon  Monoxide 

This  “killer  gas”  (specific  gravity  0,967)  is  tasteless, 
odorless  and  invisible.  Throughout  the  ages,  deaths  from 
carbon  monoxide  asphyxiation  have  continued  to  in¬ 
crease  at  an  alarming  rate. 

Garage  mechanics  suffer  from  carbon  monoxide  ex- 
pmure  during  the  winter  and  on  rainy  days  when  doors 
and  windows  are  shut.  There  are  just  a  few  precautions 
to  be  taken  for  protecting  garage  personnel.  Customers 
and  mechanics  should  be  prohibited  from  idling  cars 
unless  absolutely  necessary.  When  car  idling  is  neces¬ 
sary,  during  motor  tune-up  or  valve  adjustment  periods, 
connection  should  be  made  from  the  exhaust  pipe  of 
the  muflBer  to  an  overhead  or  underground  mechanically 
operated  exhaust  system.  In  this  manner,  positive  elimi¬ 
nation  of  the  exhaust  gases  is  definitely  assured. 

To  purge  the  garage  area  when  cars  enter  or  leave, 
window  or  roof  propeller  fan  units  may  be  utilized.  A 
more  expensive  but  more  effective  approach  is  to  provide 
a  series  of  vertical  exhaust  ducts  extending  down  to  the 
floor  to  remove  the  heavy  irritating  products  of  com¬ 
bustion  discharge  from  the  muffler. 


Gasoline 

Exposure  to  leaded  gasoline  is  usually  adequately  con¬ 
trolled  in  refineries  where  tetraethyl  lead  is  used  as  an 
additive  to  gasoline.  The  unsupervised,  promiscuous  use 
of  leaded  gasoline  for  cleaning  purposes  in  garages  or 
in  industried  plants  presents  a  serious  fire  hazard,  aside 
from  the  potentiality  of  lead  poisoning  due  to  skin  ab¬ 
sorption. 

Gasoline  vapors  will  flash  at  about  — 50  deg  F.  Re-  I 
cently  a  foreman  purchased  some  gasoline  at  a  gasoline 
station  near  his  plant.  During  a  subsequent  inspection, 
the  vapors  of  gasoline  were  definitely  detectable.  After  a 
series  of  negative  answers  to  leading  questions  concern¬ 
ing  the  vapors,  he  finally  admitted  the  use  of  the  pro¬ 
hibited  gasoline  as  a  cleaning  solvent.  His  defense  was 
that  it  was  “white”  gasoline.  He  did  know  there 
was  a  leaded  and  a  white  or  non-leaded  gasoline,  but 
was  somewhat  chagrined  when  he  was  asked  if  the  white 
gasoline  would  bum. 

Use  of  gasoline  should  not  be  permitted  in  my  plant 
area  for  any  purpose  whatsoever,  except  as  fuel  for  some  i 
tyj)es  of  equipment.  This  should  be  a  top-memagement 
requirement,  and  abuse  of  this  should  call  for  stringent 
and  immediate  supervisory  action.  A  flash  fire  may  not 
only  involve  the  individual,  but  may  also  include  some 
co-workers  and  usually  the  plant  itself.  Garage  and  main¬ 
tenance  personnel  are  the  ones  most  guilty  of  this  serious 
malpractice,  | 

Commercial  equipment  is  available  which  may  be  at¬ 
tached  directly  to  the  exhaust  of  a  gasoline  engine,  re¬ 
placing  the  muffler,  to  burn  or  oxidize  carbon  monox¬ 
ide.  This  equipment  may  be  used  with  engines  whether 
leaded  or  non-leaded  gasoline  is  used  as  fuel.  It  works 
with  either. 

During  the  interim  of  development  for  equipment  to 
function  with  leaded  gasoline,  research  and  development 
produced  equipment  to  utilize  L.P.  gas  (liquefied  petro¬ 
leum).  There  are  inherent  dangers  to  the  use  of  L.P. 
gas,  such  as  filling  the  tank  from  a  central  source  of 
supply.  This  may  be  overcome  by  a  properly  indoc¬ 
trinated  attendant.  An  alternative  is  to  replace  the  empty 
tank  or  cylinder  with  a  new  supply  unit  such  as  is  done 
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with  the  domestic  gas  supply  for  homes  located  away 
from  normal  gas  line  areas. 

Under  no  circumstances  should  tow-motors,  fork-lifts 
or  pay-loader  equipment  be  filled  from  a  55  gal  drum 
of  gasoline  within  a  plant.  If  a  gasoline  pump  is  located 
within  a  plant  building,  then  a  certificate  should  be  ob¬ 
tained  from  the  fire  insurance  carrier,  city,  or  state  regu¬ 
latory  agency,  that  the  pump  is  Underwriter  approved 
equipment. 

Chlorinated  Solvents  Used  for  Metal  Cleaning 

Within  the  past  25  years,  two  moderately  toxic  solvents 
have  been  used  in  the  metal  processing  and  fabrication 
industries  for  surface  cleaning,  previous  to  the  metal 
being  plated  or  coated  by  spraying,  dipping  or  roller¬ 
coating. 

These  solvents,  trichlorethylene  and  perchlorethylene, 
are  used  extensively.  The  maximum  allowable  vapor  con¬ 
centration  for  continuous  daily  8-hour  exposure  has  been 
set  at  200  ppm  (parts  of  vapor  in  one  million  parts  of 
air)  .*  While  vapors  of  both  solvents  are  non-flammable, 
when  in  contact  with  a  hot  flame  such  as  is  produced 
within  an  oil  burner  or  by  a  welding  torch,  the  vapors 
may  be  dissociated.  This  may  also  occur  with  vapors  of 
carbontetrachloride.  One  of  the  products  of  this  disso¬ 
ciation  is  phosgene,  a  poisonous  gas.  There  are  refer¬ 
ences  in  the  medical  literature  describing  near-fatalities 
resulting  from  degreasing  tanks  located  as  far  as  150 
ft.  from  a  hot  flame.  Open  doorways  or  internal  air 
drafts  between  operating  depcirtments,  at  times  aided  by 
overhead  unit  heaters  used  for  winter  heating  or  summer 
air  circulation  purposes,  have  been  responsible  for  these 
case  histories. 

A  d^reasing  tank  utilizing  trichlorethylene  as  the 
solvent  is  usually  provided  with  a  peripheral  cooling 
chamber  located  on  the  outside  of  the  tank  surface,  plus 
a  bank  of  four  to  five  rows  of  cooling  coils  placed  on  the 
inside  surface  of  the  tank.  These  cooling  units,  utilizing 
city  water  as  the  cooling  media,  normally  are  capable 
of  condensing  the  hot  solvent  vapors  which  tend  to  escape 
from  within  the  tank  area.  The  temperature  and  quantity 
of  water  flowing  through  the  inner  and  outer  cooling 
imits,  and  the  control  of  heat  input  to  the  solvent  within 
the  tank  (that  is  steam,  gas,  or  electric  heating  elements) , 
tend  to  create  a  heat  balance  based  on  the  quantity  of 
metal  processed  per  unit  of  time.  From  a  practical  oper¬ 
ating  standpoint,  this  never  seems  to  be  achieved  due  to 
the  following  upsetting  conditions: 

1.  The  use  of  an  overhead  hoist  for  lowering  and 
lifting  a  mesh  basket  of  processed  stock  is  usually  oper¬ 
ated  above  the  11  fpm  up  and  down  travel,  as  recom¬ 
mended  by  the  manufacturers  of  degreasing  equipment. 
As  a  result  there  is  an  excessive  vapor  displacement  from 
within  the  tank  to  the  breathing  zone  of  the  operator 
due  to  this  piston-type  action  of  the  basket,  and  also  to 
the  surrounding  plant  area.  If  the  unit  is  located  within 
a  small  isolated  room,  a  usual  location,  operator  exposure 
becomes  excessive.  As  a  result,  some  States  require  slot 
exhaust  along  the  two  long  sides  of  the  tank.  This  again 
tends  to  draw  excessive  vapor  out  of  the  tank,  increasing 
solvent  loss,  which  may  be  a  costly  item  over  a  period 
of  time. 


•Threshold  Limit  Values  for  1958 — American  Conference  of  Govern¬ 
mental  Industrial  Hygienists. 


2.  Other  conditions  which  increase  solvent  vapor  dis- 
persion  from  within  the  tank  are  open  windows,  the  use 
of  wall  or  portable  desk  or  pedestal  fan  units  to  aid  in 
blowing-away  the  vapor  from  the  operator’s  breathino 
zone,  tank  location  near  a  stair-well,  elevator-well  and. 
worst  of  all,  location  adjacent  to  exhaust  provided  for 
plating  room  tank  units  or  buffing  and  polishing  equip, 
ment. 

3.  In  the  final  analysis,  operators  must  be  carefully 
trained  by  field  technicians  of  the  d^reasing  equipment 
manufacturer  and  periodically  checked  for  the  uncon¬ 
scious  development  of  operator  malpractices.  In  view 
of  the  usual  haphazard  supervisory  attention,  severe  and 
costly  malpractices  are  normally  evident  in  most  installa¬ 
tions. 

A  degreasing  tank  utilizing  perchlorethylene  as  the 
solvent  is  not  provided  with  any  cooling  chamber  or 
coils.  Control  is  provided  by  means  of  a  thermostat, 
located  in  a  recess  in  the  vapor  zone  within  the  tanV 
This  thermostat  tends  to  regulate  the  temperature  of  the 
solvent  vapor  by  regulating  the  heat  input  to  the  unit 
In  many  instances,  atmospheric  concentrations  in  the 
breathing  zone,  when  perchlorethylene  is  used,  have  beai 
found  to  exceed  those  evaluated,  when  trichlorethylene 
is  used  with  the  two  types  of  cooling  aids  previously 
mentioned. 

Results  of  Exposure 

Two  other  important  items  should  be  mentioned  in 
connection  with  the  use  of  these  two  solvents  for  de¬ 
greasing  purposes: 

1.  Contact  with  the  skin  will  produce  a  severe  derma¬ 
titis  since,  being  degreasing  solvents,  they  will  dissolve 
or  defat  the  skin  of  the  essential  protective  oils,  dry  the 
skin,  and  pave  the  way  for  an  infection  or  resulting  rash 
or  dermatitis. 

2.  Both  solvents  are  members  of  the  narcotic  family. 
Those  who  are  addicted  to  the  use  of  liquor  experience 
the  sensation  of  a  “Scotch  Jag”  due  to  the  continual 
inhalation  of  the  vapor.  When  this  condition  is  evident, 
as  has  been  found  in  many  instances,  the  oj)erator  should 
be  transferred  to  some  other  work. 

During  lunch-time,  some  operators  from  other  areas 
may  casually  stand  near  the  tank  and  may  “sniff’  enough 
solvent  vapor  to  carry  them  through  the  afternoon  work 
cycle  in  a  very  buoyant  manner. 

Acids  or  Hof  Alkaline  Solutions  for  Metal  Cleaning 

The  normal  cold  dilute  sulfuric  or  hydrochloric  acid 
cleaning  solutions  present  no  toxicity  problems.  The  main 
exposure  is  the  handling  of  acid  from  a  carboy  to  an 
open  bucket.  Acid  splash  may  result  in  severe  bums  to 
hands,  face  and  particularly  eyes.  Operators  should  be 
provided  with  and  be  required  to  wear  rubber  gloves, 
face  shields  and  eye  protection  when  any  acids  are  han¬ 
dled,  after  they  are  properly  indoctrinated.  They  should 
be  periodically  checked  to  see  that  they  conform  to  their 
original  training. 

Hot  caustic  solutions  present  a  most  serious  potential 
from  splash  which  may  cause  serious  eye  and  face  injury. 

It  should  be  mandatory  that  glove  and  eye  protection 
be  worn  at  all  times  when  work  is  at  or  near  a  hot  alkali 
cleaning  tank. 

In  some  instances,  nasal  hemorrhages  have  resulted 
due  to  excessive  alkali  mist  dispersion  to  the  breathing 
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zone.  This  is  another  reason  why  these  tanks  should 
\)e  provided  with  more  than  normal  exhaust.* 

In  any  area  where  acid  or  alkali  solutions  are  used, 
an  emergency  eye-wash  fountain  and  deluge  type  over¬ 
head  shower  unit  should  be  provided.  One  type  of 
shower  unit  is  provided  with  an  inclined  floor  treadle 
which  automatically  opens  a  water  valve  as  soon  as  the 
pressure  of  the  oj>erator’s  foot  actuates  the  treadle.  With 
the  usual  pull-chain  ty|>e  of  valve  control,  this  chain 
should  be  looped  to  a  point  about  36  inches  from  the 
'  floor  and  attached  to  an  8-  or  10-inch  dia  ring  which 
should  be  chained  to  the  adjacent  wall  or  supporting 
column.  In  this  manner,  no  matter  how  the  chain  is 
hit.  it  will  always  be  in  place  for  further  contact  by  the 
individual,  who  in  an  emergency  is  not  capable  of  seeing 
anything.  A  copious  quemtity  of  water,  immediately 
after  eyes  or  face  have  been  exposed,  is  the  most  essential 
protection  to  prevent  the  loss  of  an  eye. 

Plating  Room  Exposures 

Aside  from  exposure  at  chrome  plating  tanks  and 
the  potentiality  when  hydrofluoric  acid  is  used,  the  main 
cause  for  concern  in  plating  rooms  is  the  serious  exposure 
of  hands,  face  and  eyes  to  acids  and  alkalis.  These  expo¬ 
sures  and  preventive  recommendations  are  detailed  under 
Acids  or  Hot  Alkaline  Solutions  for  Metal  Cleaning. 
Fundamentally,  there  need  be  no  cause  for  serious  trou¬ 
ble  in  any  plating  room  provided  proper  supervision  is 
continuously  exercised  and  normal  precautions  are  fol¬ 
lowed. 

1.  Modem  cbrome  plating  tank  equipment  is  usually 
provided  with  well-designed  slot  exhaust  jackets  along 
both  long  sides  of  the  tank.  Poor  exhaust  permits  exces- 

:  sive  chrome  mist  dispersion  to  the  breathing  zone  which 
may  result  in  a  perforated  septum.  Gauntlet  type  rubber 
gloves  are  required  to  be  worn  at  chrome  plating  tank 
units.  Immersion  of  the  hands  in  the  chrome  solution 
or  contact  with  the  wet  plating  racks  will  result  in  deep- 
rooted  painful  sores  which  require  long  periods  to  heal. 

2.  Nickel  plating  solutions  also  produce  a  condition 
or  dermatitis  characterized  as  “nickel  itch.”  Again,  there 
is  no  necessity  for  skin  contact  with  any  solution  pro¬ 
vided  proper  glove  protection  is  provided  and  worn. 

3.  Copper,  zinc,  tin  and  cadmium  plating  do  not  pre¬ 
sent  any  special  hazards. 

(  4  Cadmium  plated  parts  do  present  a  sjiecial  hazard 

;  when  these  parts  are  repaired  or  assembled,  utilizing  a 
I  gas  or  arc  welding  torch.  The  heat  of  the  torch  volatilizes 
the  metallic  cadmium,  producing  a  reddish-brown  fume 
'  of  cadmium  oxide.  When  inhaled  this  fume  attacks  and 
destroys  lung  tissue,  similar  to  that  experienced  when 
oxides  of  nitrogen  are  inhaled.  Through  a  physiological 
response,  body  fluids  come  to  the  aid  of  the  injured 
.  tissues,  incidentally  filling  the  air  sacs  of  the  lung  tissues 
with  liquid.  Depending  upon  the  length  and  intensity 
of  the  exposure,  deaths  have  resulted  from  this  type  of 
normal  industrial  exposure. 

In  one  organization,  driving  gears  of  small  cadmium 
plating  barrels  had  been  removed  annually  during  the 
I  two-week  summer  shut  down  period.  The  cadmium  ac¬ 
cumulations  had  normally  been  removed  by  chipping 
with  a  hammer  and  ciiisel.  A  young  plant  assistant. 

Postman,  B.  F.,  et  al,  Effective '  Exhaust  for  Tanks,  Heating  and 
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noting  this  “horse  and  buggy”  procedure,  suggested  the 
use  of  a  nearby  oxyacetylene  torch.  This  was  used  for 
about  15  minutes.  The  result  was  a  death  four  days  later. 

5.  Hydrofluoric  acid  tank  units  require  special  heavy 
wood  enclosures  which  are  normally  covered  with  acid- 
resistant  or  asphaltum  paints.  A  separate  ventilating 
unit  is  usually  provided  so  as  not  to  corrode  the  main 
exhaust  system. 

6.  Cyanide  solutions  present  another  special  hazard. 
Free  cyanide  gas  is  not  evolved  during  process  opera¬ 
tions.  However,  processed  parts  from  a  cyanide  bath, 
immersed  into  an  adjacent  acid  cleaning  tank  previous 
to  proper  rinsing,  will  result  in  the  release  of  free  cyanide 
to  the  breathing  zone.  Cyanide  salts  or  “eggs”  used  to 
maintain  solution  strength,  should  be  kept  in  a  locked 
area  and  only  dispensed  by  someone  in  authority  such 
as  a  chemist  or  plating  room  foreman.  The  serious  po¬ 
tentiality  of  the  use  of  cyanide  salts  or  “eggs”  if  stored 
in  an  open  plant  area,  relates  to  suicidal  attempts,  or  the 
accidental  contamination  of  food  resulting  from  fingers 
which  have  been  in  contact  with  these  materials. 

Welding,  Brazing  and  Soldering 

P^lssing  reference  is  made  to  these  operations  only  as 
a  cross-reference  to  Chlorinated  Solvents  Used  for  Metal 
Cleaning  where  the  possibilities  of  vapor  dissociation  are 
present. 

Production  or  repair  operations  involving  a  torch  and 
cadmium  plated  metal  are  mentioned  imder  (4)  of  the 
previous  section. 

Normal  welding  procedures  involving  bare  welding 
rods  do  not  present  any  specific  health  hazards  unless 
lead-base  paint  or  galvanized  coatings  had  been  previ¬ 
ously  applied  to  the  processed  parts.  There  is  then  the 
exposure  to  volatilized  lead  and  zinc  resulting  in  the 
potentiality,  due  to  inhalation,  of  lead  absorption  and 
the  condition  characterized  as  “zinc  shakes”  similar  to 
exposure  in  brass  foundry  operations. 

Electric  arc  welding  operations  utilizing  various  types 
of  coated  welding  rods,  do  create  exposure  to  ozone,  ultra¬ 
violet  and  infra-red  emanations.  Protection  of  the  welder 
is  usually  adequate,  but  there  is  the  ever-present  exposure 
to  adjacent  welders  or  to  unauthorized  personnel  who 
always  seem  to  be  fascinated  by  a  welding  operation. 

Though  the  material  covered  in  this  section  may  not 
be  considered  a  chemical  exposure,  it  is  included,  since 
oxyacetylene  gas  or  arc  welding  is  usually  performed  in 
practically  every  industrial  organization. 

Spray  Coating,  Dipping  and  Roller-Coating 

The  main  item  of  interest  relative  to  these  industrial 
operations  is  not  the  toxicity  of  the  materials  in  use,  but 
the  serious  potential  fire  hazards  involved.  These  hazards 
will  be  presented  in  greater  detail  under  Fire  and  Explo¬ 
sion  Hazards. 

Spray  Coating.  When  spraying  operations  were  intro¬ 
duced  many  years  ago,  lead-base  paints  were  mainly 
used.  Today  there  is  no  lead  in  any  of  the  lacquer 
or  synthetic  formulations,  thus  eliminating  the  pre¬ 
vious  serious  potentiality  of  lead  absorption  from  the 
dispersed  spray  in  a  booth.  Inhalation  of  the  sol¬ 
vents,  diluents  or  thinners  used  in  modem  spraying 
materials  present  only  a  moderate  health  exposure, 
which  may  result  m  headaches  or  gastro-intestinal 
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upsets.  However,  a  modern  dry  type  or  water-curtain 
type  of  spray  booth,  provided  with  sufficient  exhaust 
to  create  a  minimum  velocity  of  150  fpm  across  the 
entire  front  opening  of  the  booth,  usually  eliminates 
the  operator  exposure  to  any  mist  inhalation.  Per¬ 
sona!  protection  may  be  provided  by  chemical-car¬ 
tridge  or  supplied-air  respiratory  equipment,  ap¬ 
proved  by  the  U.  S.  Bureau  of  Mines.  Use  of  respi¬ 
ratory  protection  of  any  type  for  7  or  8  hours  daily 
presents  a  serious  supervisory  problem.  Where 
spraying  must  be  done  inside  of  enclosures  such  as 
large  cabinets,  refrigerators  or  similar  type  equip¬ 
ment.  respiratory  protection  is  definitely  necessary 
due  to  the  rebound  of  the  released  spray  back  to  the 
breathing  zone  of  the  operator.  Exposure  to  excessive 
overspray  and  entrained  solvent  vapors  may  be  due 
to: 

1.  Excessive  air  pressure  at  the  spray  gun  is  always 
a  debatable  subject  with  foreman  and  particularly 
operators.  Close  cooperation  with  the  technical 
representatives  of  suppliers  of  the  spraying  stock, 
plus  a  moderate  amount  of  experimentation,  will 
soon  determine  if  or  how  much  the  air  pressure 
may  be  reduced.  Incidentally,  a  reduction  in  air 
pressure  and  air  volume  is  an  economic  approach, 
since  it  does  cost  money  to  compress  air. 

2.  The  spray  gun  orifice  or  nozzle  opening  may 
be  too  large  permitting  unnecessary  spraying 
stock  to  be  used,  again  resulting  in  excessive 
overspray  and  the  release  of  the  irritating  solvent 
vapors.  This  problem  is  closely  related  to  (1) 
and  should  be  carefully  studied. 

3.  Poor  operator  technique  may  be  another  un¬ 
recognized  item  of  excessive  overspray  and  sol¬ 
vent  vapor  dispersion.  Again,  the  opinions  and 
instructional  aids  of  the  technical  representatives 
of  the  organizations  who  supply  the  spraying 
stock  are  usually  available  and  should  he  utilized 
to  the  fullest  extent. 

4.  Insufficient  exhaust  at  the  booth  face  may  be  the 
cause  of  all  of  the  trouble.  In  older  booth  instal¬ 
lations,  this  is  usually  the  trouble,  since  experi¬ 
ence  has  demonstrated  that  fans  of  small  air 
handling  capacity,  operating  against  low  resist¬ 
ance  pressures,  coupled  with  small  motors  and 
the  usual  slippage  of  V-belt  drives,  add  to  the 
woes  of  a  poor  installation.  Direct-connected  pro¬ 
peller-type  exhaust  fans  provided  with  a  fully 
enclosed  non-explosion-proof  motor  ( unusual  in¬ 
stallation)  is  not  recommended  by  Fire  Under¬ 
writers.  The  standard  installation  is  an  aluminum- 
alloy  propeller  wheel  operated  by  a  V-belt  drive 
which  is  enclosed  in  a  tight  housing,  the  motor 
being  located  on  the  outside  of  the  exhaust  stack. 

5.  The  presence  of  overspray  and  solvent  vapor  in 
a  spray  booth  may  also  be  caused  by  excessive 
overspray  deposits  in  the  exhaust  stack,  causing 
increased  resistance  to  the  air  flow  through  the 
stack,  at  elbows,  (the  number  of  which  should 
always  be  minimized  or  eliminated  entirely) 
plugged  filter  units  at  the  rear  of  the  booth,  a 
usual  condition  due  to  the  neglect  of  a  proper 
preventive  maintenance  program,  or  a  weather 
cap  set  too  close  to  the  exhaust  stack  outlet,  acting 


as  a  retarding  damper  to  the  air  flow  from  the 
stack. 

Dipping.  Depending  upon  the  size  of  the  items  proc¬ 
essed  and  the  tank  required  for  dipping  purposes,  there 
is  only  a  moderate  health  exposure  to  inhalation  of  the 
solvent  vapors  released  as  a  result  of  the  normal  vapor 
evaporation  from  the  surface  of  the  stock  in  the  tank. 
Even  with  the  use  of  an  overhead  conveyor  system  for 
travel  through  the  dip  tank  and  drip  area,  metal  housings 
are  usually  provided  as  complete  enclosures.  These  are 
also  provided  with  mechanical  exhaust,  with  discharge 
to  the  outdoors,  as  a  flash-fire  preventive  precaution.  Fire 
protection  within  the  enclosure  is  provided  through  the 
medium  of  automatically  operated  discharge  nozzles 
utilizing  carbon  dioxide  gas,  foam,  or  dry  chemicals. 
Three  additional  problems  are  always  present  with  dip 
tank  installations,  that  is,  poor  housekeeping  involving 
the  uncontrolled  storage  and  disposal  of  used  wiping  rags, 
spillage  drippage  of  stock  from  processed  parts  and  the 
potentiality  of  dermatitis  due  to  contact  with  thinners  or 
diluents.  The  use  of  solvents  as  diluents  or  thinners, 
through  piping  systems  or  from  55  gal  drums,  presents 
potential  fire  and  explosion  hazards.  These  will  be  dis¬ 
cussed  in  detail  under  “Fire  and  Explosion  Hazards,” 
Part  2.  next  month. 

Roller  Coating.  The  potential  moderate  health  and 
fire  hazards  connected  with  this  operation  are  considera¬ 
bly  reduced  due  to  the  decreased  fluid  stock  area,  which 
means  less  area  for  solvent  evaporation.  This  may  be  off¬ 
set  somewhat  by  the  increased  flat  area  of  the  processed 
parts  which  provide  evaporation  surfaces  for  the  coating 
stock,  particularly  during  the  normal  air-drying  cycle. 
Foreman  supervision,  preliminary  and  periodic  indoc¬ 
trination  of  employees,  plus  the  explanations  relative  to 
the  causes  and  end  results  of  spontaneous  flash  fires  and 
explosions  should  always  be  stressed.  Good  housekeeping 
is  a  basic  necessity  for  safe  operational  procedures. 

Coating,  Printing  or  Combining  Textiles  and 
Synthetic  Fabrics 

There  is  only  a  moderate  inhalation  exposure  present 
in  all  of  these  operations,  particularly  betw^een  the 
spreading  or  “doctor”  knife  where  the  coating  stock 
is  applied  to  the  width  of  stock  processed,  and  the  print¬ 
ing  rolls  and  ink  wells,  to  the  point  where  the  coated 
or  printed  stock  enters  the  drying  or  curing  oven  or 
chamber.  From  there  on,  within  the  drying  area,  the 
most  serious  potentiality  is  an  explosion.  Reduced  exhaust 
fan  capacity  due  to  belt  slippage,  the  unknown  closing 
of  dampers,  dryer  operation  without  the  exhaust  fans 
in  operation,  lack  of  adequate  exhaust  provided  in  the 
initial  design,  a  change  in  t\pe  or  quantity  of  solvents 
used  as  diluents  or  thinners,  a  change  in  the  type  of 
coating  stock  due  possibly  to  a  change  in  cost  or  type 
of  stock  being  printed  or  coated,  all  add  up  to  causes 
which  are  responsible  for  some  disastrous  explosions,  in¬ 
volving  not  only  buildings  and  equipment  but  also  per¬ 
sonnel.  Mandatory  requirements  of  Fire  Underwriters 
demand  that  the  concentration  of  flammable  solvent  vapor 
in  the  vapor-air  mixture  does  not  exceed  20  to  25%  of 
the  lower  explosive  limit  of  the  main  or  most  explosive 
solvent  used  in  the  coating  or  printing  formulation. 
This  safe  operating  procedure  can  and  must  he  main¬ 
tained  at  all  times. 
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Detaii  Sheet 


69 


DetaH  Sheet 
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HOOKUPS  FOR  STEAM  HEATING  COILS 

Horizontal  Tubes  Installed  in  Two  or  More  Sections 


Gate  valve  Automatic  control  valve 
i  Steam  main  ^(Optional)  ^ 


Drip  end  of  steam  line 
(Do  not  allow  steam 
main  condensate  to 
pass  through  the  coil) 


LOW  PRESSURE  SYSTEM 


Pitch  heater 
per  foot  of  length 


Vacuum  break 

•  15*  check  valve) 


!</[''  thermostatic  trap 


Use  return  line  full  size 
of  header  to  point  A 


nt  A  Vacuum  break  — ' 

(<4"  - 15®  check  valve) 
Install  piping  for  second  bank 
in  same  manner.  Use  separate 
condensate  trap,  check  valves,  etc. 


l"ips 

-15“- check 
„  valve  ^ 


l"ips  ^ 
15®- check 
'  valve  .  i 


Gate  valve 


Dirt  pocket 


r  ^t^Return 
main 

Float  or  bucket  trap 
(Must  have  adequate 
air  venting  capacity) 


Gate  valve 


Steam  main 


Drip  end  of  steam  line 
(Do  not  allow  steam 
main  condensate  to 
pass  through  the  coil) 


Pitch  heater  M*" 
per  foot  of  len^h 


Use  return  line  full  size 
of  header  to  point  A 


HIGH  PRESSURE  SYSTEM 


petcock 
i  or  H.P.  vent 

^ - Vacuum  break 

■tl''ips  (’A"-15®check  valve) 

ir-r— 15®-check 
'-.Vf  valve 


Install  piping  for  second  bank 
in  same  manner.  Use  separate 
condensate  trap,  check  valves,  etc. 


15  “-check  valve , 


Dirt  pocket 


—  Vacuum  break 
(1^"  -  15®check  valve) 

Gate  — 
valve 

’  Return 

.  jIM  "'lain 

r'  Float  or  bucket  trap 

(Must  have  adequate 
.  air  venting  capacity) 


Drawings  on  This  and  Reverse  Side 

Courtesy  of  Sturtevant  Division,  Westinghouse  Electric  Corp.,  Boston,  Mass. 
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SOUND  CONTROL 

in  Air  Conditioning  Systems 

PAUL  B.  OSTERGAARD 

Senior  Acoustical  Engineer,  Carrier  Corp.,  Syracuse,  N.  Y. 


Although  much  research  is  still  required  in  the  field  of  sound  control,  this  article 
presents  the  basic  formulas  and  data,  and  covers  design  considerations  for 
controlling  sound  at  various  points  in  an  air  conditioning  system. 


IVOISE  or  sound  is  all  around  us.  As  the  size, 

'  power  and  number  of  mechanical  devices  that 
surround  us  increase,  the  noise  bath  in  which  we  are 
submerged  becomes  louder  and  louder.  Those  involved 
in  design  and  installation  of  sources  of  potential  noise 
need  to  become  more  aware  of  sound.  It  is  best  to  meet 
the  problem  head  on  before  an  aroused  public  bases 
its  decision  to  buy  on  bow  well  the  manufacturer  and 
contractor  have  been  able  to  control  sounds.  To  do  this 
effectively,  it  is  necessary  to  know  the  way  the  sound  is 
generated,  how  it  is  transmitted,  and  how  to  control 
it  so  that  the  resulting  and  often  inevitable  sound  levels 
will  be  tolerated. 

Making  things  completely  quiet  may  not  always  be 
the  ideal  solution  to  a  sound  problem.  Consider  first 
what  can  be  one  of  the  most  critical  design  objectives 
in  air  conditioining — a  comfortable  sleeping  environ¬ 
ment.  In  this  category  are  home  bedrooms,  hospital 
rooms,  hotel  and  motel  rooms  and  apartments.  In 
some  of  these  spaces  it  may  not  be  desirable  to  make 
the  equipment  sound  level  as  low  as  possible;  for  ex¬ 
ample,  in  a  hotel  room  downtown  in  a  large  city  the 
sound  level  should  be  made  low  enough  so  that  it  will 
be  easy  to  sleep,  but  still  loud  enough  to  mask  out  the 
intermittent  noises  of  traffic;  in  a  motel,  highway  traffic 
noise  should  be  masked  out;  and  in  a  hospital,  night 
noises  in  the  hallways  should  be  masked  to  provide  a 
pleasant  sleeping  environment  for  the  patients.  In  the 


country,  a  quiet  suburban  town,  or  a  rural  area  away 
from  all  sources  of  common  sounds,  a  very  low  level 
should  be  maintained  because  the  residents  are  ac¬ 
customed  to  low  sound  levels  and  there  are  no  unde¬ 
sirable  noises  to  be  masked. 

Easy  listening  conditions  might  be  the  next  most 
critical  sound  consideration.  Spaces  which  require  this 
condition  are  auditoriums,  theatres,  conference  rooms, 
conceit  halls  and  offices.  In  each  of  these  spaces,  it  is 
desirable  to  have  low  sound  levels  at  all  times  so  that 
it  is  not  difficult  to  listen  or  carry  on  a  conversation. 
In  a  small  office,  a  sound  level  higher  than  that  in  an 
auditorium  could  be  tolerated  since  the  sound  could 
be  used  to  mask  other  sounds  coming  from  outer  offices 
and  yet  be  low  enough  to  provide  easy  listening  within 
the  office  for  a  limited  number  of  jieople  sitting  fairly 
close  together. 

For  pleasant  working  conditions  in  large  offices  a 
sound  level  higher  than  that  for  the  two  preceding 
situations  can  be  permitted.  Ideally,  in  a  general  office, 
each  desk  should  be  acoustically  isolated  from  all  the 
others  through  the  use  of  controlled  sound.  However, 
the  sound  level  must  not  be  so  high  that  conversation 
cannot  be  carried  on  easily  at  the  desk  or  that  it  be¬ 
comes  difficult  to  talk  on  the  telephone. 

Each  of  the  preceding  environments  provided  areas 
for  listening,  conversing  or  living.  Two  additional 
steps  exist  on  the  scale  of  noise  levels;  one  of  these  is 
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simply  a  noisy  area  where  it  is  difficult  to  converse,  and 
the  other  area  is  one  where  it  is  noisy  and  there  is  the 
possibility  of  loss  of  hearing  due  to  the  high  sound  level. 
It  is  rare  that  an  air  conditioning  equipment  operator 
will  be  subjected  to  sound  levels  which  are  high  enough 
to  endanger  hearing  so  this  will  not  be  discussed  further. 

In  an  equipment  room  where  the  sound  level  is  high, 
the  sound  is  usually  radiated  by  pumps,  compressors  and 
fans.  Generally  speaking  the  sound  level  of  a  machinery 
room  is  not  important  in  itself  so  long  as  the  sound  is  not 
transmitted  to  other  parts  of  the  building,  and  there  is 
no  danger  of  hearing  loss.  In  special  cases  where  the 
machinery  room  is  to  be  used  as  a  show  place,  all  the 
sound  sources  must  be  considered  in  obtaining  the  desired 
sound  level. 


influences  must  be  carefully  considered  to  assure  that 
the  people  receiving  the  energy  will  be  comfortable.  See 
Fig.  1. 

Now  consider  a  room  with  sound  energy  flowing  into 
it.  Naturally,  there  are  many  sources  of  sound,  each 
radiating  a  certain  amount  of  energy,  but  for  the  analot^v 
sounds  entering  the  space  originate  principally  with  fans 
compressors,  grilles,  machines,  traffic  and  |>eople.  And.  as 
in  the  case  of  heat  flow,  this  energy  flows  through  walls 
windows,  duct  openings,  doors  and  the  air.  Again,  there 
must  be  some  type  of  receiver — people — or  the  sound 
would  exist  without  its  being  heard.  To  plan  for  proper 
treatment  of  the  sound,  a  design  criterion  must  be  estab¬ 
lished  for  the  space,  and  then  each  of  the  energy  flows 
into  the  space  must  be  considered  and  treated. 

To  carry  the  analogy^  further,  the  heat  flow^  into  the 
room  from  the  kitchen  might  be  controlled  through  the 
use  of  insulation  or  by  cooling  the  kitchen.  Acousticailv, 
the  sound  energy  flow  might  he  reduced  by  use  of  ab¬ 
sorbing  material  or  by  increasing  the  thickness  of  the  wall 
between  the  spaces.  In  the  ventilating  system  too  much 
heat  or  cooling  in  the  duct  to  the  room  would  be  con¬ 
trolled  by  changing  the  temperature  of  a  coil  in  the  duct; 
acoustically,  if  too  much  energy  reached  the  room  through 
the  ventilating  system,  some  of  the  energy  would  be 
absorbed  by  some  type  of  muffling  device. 


Public  Made  Aware  of  Problem 

Public  awareness  of  sound  has  been  fostered  by  a 
number  of  things.  In  almost  any  publication  one  can  find 
advertisements  containing  references  to  “quiet  operation” 
of  the  particular  product.  Various  popular,  technical  and 
non-technical  publications  carry  articles  on  sound,  and 
there  is  one  publication  which  is  devoted  exclusively  to 
semi-technical  articles  on  sound  and  its  control.^ 

These  sources  mentioning  sound  probably  do  imt  at¬ 
tract  as  much  attention  as  court  cases,  which  develop  over 
noise  and  are  publicized  in  newspapers.  They  concern 
requests  for  payment  under  Workman’s  Compensation 
Laws  for  loss  of  hearing,  aircraft  operations,  air  condi¬ 
tioning  equipment  (individual  units  such  as  room  air  con¬ 
ditioners  or  associated  equipment,  such  as  cooling  tow¬ 
ers),  building  construction  processes  such  as  riveting, 
and  even  such  innocuous  things  as  household  pets. 

Differing  slightly  from  problems  mentioned  are  zoning 
ordinances  that  specify  acceptable  sound  levels  at  the 
property  line  of  various  industries.  Such  an  ordinance  in 
Chicago  limits  the  sound  level  of  new  industry.  Ordi¬ 
nances  of  this  type,  drawn  with  care  and  the  aid  of 
acoustical  specialists,  will  go  far  in  heading  off  trouble¬ 
some  community  problems. 

Sounds  in  Air  Conditioning 

To  understand  that  sound  energy  flow  does  not  differ 
greatly  in  principle  from  the  flow  of  heat  energy  in  a 
building,  consider  the  following  analogy.  In  almost  any 
building  there  are  a  number  of  sources  of  heat.  These 
may  be  radiation  from  the  sun,  people,  lights,  radiators 
and  even  an  adjacent  room,  such  as  a  hot  kitchen.  This 
heat  energy  travels  through  the  walls,  windows  and  air 
into  the  room  in  which  the  temperature  is  to  be  controlled. 
When  designing  the  air  conditioning  system,  each  of  these 
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TERMINOLOGY 

For  discussing  sound  in  central  station  air  condition¬ 
ing,  we  will  need  to  discuss  some  acoustical  terminology’ 
and  a  little  background. 

Noise.  This  is  a  word  which  is  used  and  misused  by 
many  people.  According  to  the  definition  adapted  by  the 
American  Standards  Association,  noise  is  unwanted 
sound.  This  means  that  what  may  be  music  to  one  man 
may  be  noise  to  another. 

Sound  Pressure.  This  is  the  incremental  effective  (root- 
mean-square)  pressure  at  a  point  caused  by  the  passage 
of  the  sound  wave.  This  effective  pressure  is  analogous 
to  the  effective  voltage  of  the  common  AC  electrical  sys¬ 
tems.  which  is  110  volts.  The  instantaneous  voltage 
actually  varies  from  about  plus  160  to  minus  160  volts, 
and  the  110  represents  the  root-mean-square  value  of  this 
instantaneous  voltage. 

In  the  foregoing  analogy  of  heat  and  sound,  the  com¬ 
fort  criterion  is  established  on  the  basis  of  the  temperature 
which  is  to  be  maintained  in  the  room;  for  the  acoustical 
criterion  it  is  sound  pressure  w’hich  establishes  the  crite¬ 
rion,  thus  temperature  is  considered  analogous  to  sound 
pressure. 

Sound  Power.  This  is  defined  as  the  power,  expressed 
in  watts,  which  is  radiated  by  an  acoustic  source.  This 
power  is  no  different  from  that  found  in  electrical  work, 
but  the  range  of  power  encountered  in  acoustics  is  much 
greater.  A  turbojet,  for  example,  radiates  about  50,000 
watts;  a  13,000  cfm  centrifugal  type  fan  about  0.05  watts; 
and  the  human  voice  in  a  very  soft  whisper  radiates  about 
0.000,000,001  watt.  The  sound  power  radiated  by 
mechanical  equipment  generally  represents  only  a  small 
fraction  of  a  per  cent  of  the  total  power  input  to  the 
machine. 

Decibel.  The  decibel,  a  dimensionless  unit,  is  simply 
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Fig.  I.  The  secretary  in  the 
office,  left,  is  subjected  to 
heat  flowing  from  many 
sources  around  her.  The  sec¬ 
retary  in  the  office  at  right  is 
surrounded  by  sound  energy. 


the  ratio  of  two  numbers  expressed  on  a  logarithmic 
scale.  Generally  speaking,  the  numbers  are  electric  or 
acoustic  powers.  Thus,  if  the  two  numerical  values  are 
Wi  and  IFj,  their  ratio  in  decibels  is 

A  =  10  logio - db 

Wa 


It  is  important  at  all  times  to  state  what  the  reference 
is  when  giving  levels  in  decibels. 

Sound  Pressure  Level  and  Sound  Level.  When  a  sound 
wave  travels  in  free  space,  it  is  possible  to  state  that  W  = 
P-/Z  where  W  is  sound  power,  P  is  the  sound  pressure, 
and  Z  is  the  acoustic  impedance  of  the  air.  Under  these 
conditions,  it  is  possible  to  write 


Sound  Power  Level.  Sound  power  level  in  decibels  is 
defined  as: 

W, 

Lw  =  10  logio - db 

Wo 

where  Wi  is  the  power  in  watts  of  an  acoustic  source,  the 
fFo  is  the  reference  power.  The  reference  power  which 
is  most  commonly  used  today  is  10  ‘^  watt.  Thus,  when  a 
source  of  acoustic  power  radiates  one  watt,  it  has  a  sound 
power  level  of  130  decibels  referred  to  10'*^  watt. 

When  two  acoustic  sources  are  rated  in  decibels  re¬ 
ferred  to  10'*^  watt,  it  is  possible  to  compare  them  di¬ 
rectly  and  say  that  one  source  radiates  more  power  than 
the  other.  If,  however,  ratings  are  given  with  two  different 
references,  it  is  necessary  to  convert  the  ratings  to  the 
same  reference  or  into  w  atts  before  they  can  be  compared. 


TABLE  1— DECIBEL  VALUES 

Pressure  Ratio 

j  Decibels 

Power  or  Area  Ra+io 

1 

1.0 

0 

1.0 

1.122 

1 

1.259 

1.259 

2 

1.585 

1.413 

3 

1.995 

1.585 

4 

2.512 

1.778 

5 

3.162 

1.995 

6 

3.981 

2.239 

7 

5.012 

2.512 

8 

6.310 

2.818 

9 

7.943 

3.162 

10 

10 

5.623 

15 

31.62 

10 

20 

100 

31.62 

30 

1000 

100 

40 

10000 

PiVZi 

A  =  10  log  10 - db 

p,VZ. 

or  if  Zi  =  Zo 

Pi^ 

A  =  10  logio - db 

PJ 


Since  sound  pressure  is  the  easiest  quantity  to  measure, 
the  sound  pressure  level  is  often  defined  as 

P. 

Lp  =  20  logio - db 

Po 

even  though  in  many  cases  Zi  is  not  equal  to  Z2.  Pi  is 
the  effective  sound  pressure  in  dynes  per  square  centi¬ 
meter,  and  Po  is  the  reference  sound  pressure  of  0.0002 
dyne  per  square  centimeter.  One  dyne  per  square  centi¬ 
meter  is  approximately  one  millionth  of  an  atmosphere. 
Table  I  shows  the  various  decibel  values  corresponding 
to  various  pressure  and  power  or  area  ratios.  It  should 
be  noted  that  for  each  decibel  value  the  power  ratio  is 
the  square  of  the  corresponding  pressure  ratio. 

Sound  level  is  the  reading  taken  on  a  sound  level  meter 
conforming  to  American  Standards  for  sound  level  meters 
when  either  of  the  two  frequency  weighting  networks  is 
employed.  These  networks  are  intended  to  simulate  ap¬ 
proximately  the  response  of  the  ear  at  different  levels. 

Frequency  and  Octave  Bands.  Frequency  is  defined  as 
the  repetition  rate  of  a  periodic  disturbance.  Because  of 
the  wide  range  of  frequencies  in  noise  control  (the  human 
ear  in  the  young  adult  has  a  range  of  sensitivity  which 
extends  from  20  to  20,000  cycles  per  second),  it  is  not 
convenient  or  practical  to  consider  each  individual  fre¬ 
quency.  What  is  customarily  done  is  to  divide  the  fre- 
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quency  spectrum  into  a  number  of  bands.  The  most 
commonly  known  of  these  bands  is  the  octave,  which 
is  a  band  of  frequencies  where  the  upper  frequency  is 
twice  the  lower  frequency.  The  most  common  frequency 
analyzers  and  those  that  meet  American  Standards  for 


Room  Constant.  The  room  constant  R,  which  is  a  meas¬ 
ure  of  the  effective  absorption  of  a  room,  is  defined  as 

S« 

R  = - 

1 — a 


Fig.  2.  Value  of  room  constant  R  for  various  degrees  of  room  sound 
absorption  as  a  function  of  room  volume,  for  a  room  with  proportions 
about  1 : 1.5:2.  Reprinted  by  permission  from  Acoustics  by  L.  L.  Beranek 
(McGraw-Hill  Book  Co.) 


octave  band  analyzers  use  eight  octave  bands  where  the 
lowest  band  extends  from  20  to  75  cycles  per  second ;  the 
upper  band  from  4800  to  10,000  cycles  per  second. 
The  six  bands  betw'een  these  two  extremes  are  each  an 
octave  wide.  Most  analyzers  do  not  extend  beyond 
10,000  cycles  per  second  because  this  area  is  not  consid¬ 
ered  important  in  the  average  noise  control  work  as 
very  few  sources  radiate  much  energy  in  that  range. 

It  heis  been  common  practice  to  rate  equipment  using 
the  sound  level  measured  on  the  /I -scale  or  40  db  network 
of  a  sound  level  meter  with  the  microphone  at  a  specified 
distance  from  the  sound  source.  This  is  far  from  the 
ideal  way  of  providing  an  acoustical  rating  since  it  does 
not  give  any  information  regarding  the  frequency  char¬ 
acteristics  of  the  sound  source  under  test.  For  engineer¬ 
ing  purposes  in  sound  control,  it  is  necessary  to  know 
the  sound  power  level  or  the  sound  pressure  level  under 
certain  specified  test  conditions  as  a  function  of  fre¬ 
quency.  If  one  gives  only  the  overall  sound  power  level 
of  an  acoustic  source,  it  is  analogous  to  specifying  the 
latitude  of  a  certain  location  on  the  earth  without  giving 
the  longitude. 

Noise  Reduction.  Noise  reduction  is  the  difference  in 
decibels  between  the  sound  pressure  levels  at  two  points 
along  an  acoustic  path  away  from  the  source. 


where  S  is  the  surface  area  of  the  room  in  square  feet,  | 
and  a  is  the  average  sound  absorption  coefficient  of  the  | 
room.  The  average  sound  absorption  coefficient  is  calcu-  f 
lated  from  the  following  equation 

Si«i“r  S2«2"i'  •  •  • 

S1  +  S2+  . . . 

where  the  subscripts  refer  to  the  various  types  of  surface 
areas  in  the  room  and  their  respective  sound  absorption 
coefficients  «i,  aa,  •  •  •?  the  absorption  coefficient  of  each 
type  material.  The  sound  absorption  coefficients  for  vari¬ 
ous  materials  may  be  found  in  references^’*.  For  an  ap¬ 
proximation  of  the  room  constant.  Fig.  2  may  be  used. 

Transmission  Loss.  This  term  which  is  common  in 
architectural  acoustics  is  defined  as  10  times  the  logarithm 
to  the  base  10  of  the  ratio  of  the  power  incident  on  a 
wall  to  the  power  transmitted  through  the  wall.  The  unit 
is  the  decibel.  Usually,  the  transmission  loss  or  FZ,  is 
published  for  the  frequencies  125,  250,  500,  1000,  2000, 
and  4000  cycles  per  second.  Values  of  the  transmission 

*  Knudsen,  V.  O.  and  Harris,  C.  M.,  Acoustical  Designing  in 
Architecture,  John  Wiley  &  Sons,  Inc.,  New  York,  1950. 

*  Sound  Absorption  Coefficients  of  Architectural  Acoustical  Mate¬ 
rials,  Acoustical  Materials  Assn.,  New  York,  N.  Y. 
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Fig.  3.  Chart  for  combining 
decibels. 


loss  of  many  wall  structures  are  given  in  several  publica¬ 
tions^’®’®. 

Manipulation  of  Ratios  Expressed  in  Decibels.  One 
;  of  the  most  perplexing  problems  in  working  with  levels 

’  in  decibels  or  noise  reduction  in  decibels  are  the  meth¬ 

ods  of  combining  them.  The  best  way  to  illustrate  the 
methods  of  combination  is  through  the  introduction  of 
I  an  example. 

Consider  two  sources  of  power,  each  having  an  output 
of  10  watts.  In  addition,  there  is  an  attenuator  which  will 
pass  of  the  energy  entering  it.  If  the  two  sources  of 
power  are  connected  together  20  watts  of  power  can  flow 
into  the  attenuator.  Since  only  ^  of  the  power  flows  out, 

5  watts  will  be  left. 

If  this  is  expressed  in  logarithmic  terms  or  decibels, 
it  is  necessary  to  have  a  reference  power.  For  the  purpose 
of  this  example  one  watt  will  be  considered  as  the  refer¬ 
ence  power.  Then  each  of  the  sources  has  a  power  level 
of  10  db  referred  to  1  watt.  (See  Table  1  for  power  ratio 
.  of  10) 

The  reduction  provided  by  the  attenuator  is  ten  times 
logarithm  to  the  base  ten  of  the  ratio  of  the  power  in  to 
the  power  out  which  is  6  db.  (See  Table  I  for  power 
ratio  of  4) 

To  obtain  the  power  level  out  of  the  attenuator  the 
power  level  of  the  sources  are  combined  through  the  use 
of  Fig.  3  to  obtain  13  decibels.  (Note  that  the  antilog  of 
13  db  re  1  watt  is  20  watts) .  The  reduction  provided  by 
the  attenuator  is  then  subtracted  from  this  to  obtain  7 
decibels,  and  the  antilog  of  7  db  referred  to  1  watt  is  5 
watts.  Thus,  in  arithmetic  manipulation,  the  reduction 
is  multiplied,  and  in  logarithmic  manipulation,  or  deci¬ 
bels,  it  is  added  or  subtracted  which  is  in  accordance 
'  with  the  rules  of  logarithmic  manipulation. 

;  SOUND  SOURCES 

1  In  central  station  air  conditioning  equipment  there 
are  many  sources  of  sound,  each  of  which  must  be  in¬ 
dividually  considered  and  treated.  The  fan  is  a  primary 
contributor.  It  obviously  puts  sound  energy  into  the 


Sound  Insulation  of  Wall  and  Floor  Construction,  Building  Materials 
and  Structures  Report  144,  National  Bureau  of  Standards,  Feb.  25, 
1955. 

Sound  Insulation  of  Wall,  Floor  and  Door  Constructions,  Supple¬ 
ment  to  Building  Materials  and  Structure  Report  144,  National 
Bureau  of  Standards,  Feb.  27,  1956. 

Sound  Reduction  Properties  of  Concrete  Masonry  Walls,  National 
Concrete  Masonry  Assn.,  Chicago,  llll 


duct  system  as  it  moves  the  air,  and  this  energy  is  trans¬ 
mitted  down  the  ducts.  In  addition,  the  fan  casing  radi¬ 
ates  energy  into  the  surrounding  space.  It  can  also  trans¬ 
fer  energy  to  the  building  structure  by  vibration  which 
can  become  sound  if  the  energy  is  transmitted  to  a  panel 
(floor  or  wall)  that  can  be  set  in  motion  and  thereby 
radiate  sound. 

Machines  and  Pumps 

Pumps  associated  with  refrigerating  machinery  and 
cooling  towers  are  another  source.  In  a  manner  similar 
to  the  fan,  sound  energy  is  transmitted  along  pipes  in¬ 
stead  of  ducts,  radiated  into  surrounding  space  and  trans¬ 
mitted  to  the  building  framework. 

Tbe  refrigerating  machine  generally  transmits  sound 
energy  in  only  two  ways:  Into  the  machinery  room  and 
into  the  building.  A  small  amount  of  energy  may,  how¬ 
ever,  be  passed  along  connective  piping.  In  some  re¬ 
spects  refrigeration  units  may  present  a  greater  problem 
than  either  fans  or  pumps.  Machinery  which  has  a  low 
rotative  speed  is  quite  often  not  exceptionally  well  bal¬ 
anced  and  as  a  result  will  transmit  large  forces  to  its 
foundation ;  reciprocating  machinery  also  presents  a 
problem  because  of  the  impulsive  nature  of  the  gas  dis¬ 
charge  from  the  cylinders.  High  speed  rotative  machin¬ 
ery  is  generally  quite  well  balanced  and  does  not  have 
large  forces  transmitted  to  its  base. 

The  cooling  tower  is  similar  to  the  cooling  machinery 
in  that  it  transmits  energy  in  two  directions — into  free 
space  and  then  to  the  neighbors,  and  into  tbe  building. 
The  most  important  of  these  two  is  the  energy  radiated 
into  the  surrounding  air.  Cooling  tower  noise  has  been 
the  cause  of  restriction  of  the  operation  of  air  condition¬ 
ing  equipment  in  a  number  of  instances,  and  in  one  par¬ 
ticular  case,  forced  the  shutdown  of  the  air  conditioning 
equipment  in  a  new  hotel  every  night  at  10:30  after  only 
one  full  night  of  operation. 

Air  Distribution  Devices 

All  of  the  air  distribution  terminal  devices  such  as 
diffusers,  grilles,  induction  units,  fan-coil  apparatus  and 
any  device  causing  a  pressure  drop,  must  be  considered 
as  sound  generating  sources.  This  equipment  provides 
very  little  opportunity  for  direct  sound  control  by  the 
consulting  engineer.  What  he  must  then  do  is  establish 
specifications  for  the  acoustical  output  or  reduction  pro¬ 
vided  by  the  terminal  unit  which  will  meet  his  acoustical 
design  criteria.  It  is  the  manufacturer’s  responsibility  to 
control  the  design  and  manufacture  of  his  equipment  so 
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that  the  sound  output  for  standard  operating  conditions 
will  meet  the  s|>ecifications.  The  consulting  engineer  will 
be  guided  in  his  establishment  of  acoustical  specifications 
by  manufacturers’  published  data  which  can  be  used  to 


select  units  whose  acoustical  qualities  wdll  blend  in  with 
other  factors  to  pi'oduce  a  satisfactory  acoustical  design. 

In  making  the  proper  selection,  the  engineer  may  find 
in  a  system  design  that  a  unit  is  mechanically  satisfactory, 
but  it  has  too  high  a  sound  level.  It  may  then  be  neces¬ 
sary  to  select  a  larger  unit  and  operate  it  below  normal 
rated  capacity  to  reduce  the  sound  level,  select  several 
smaller  units,  or  select  a  different  design  of  unit.  If 
several  smaller  units  are  selected,  their  combined  noise 
level  should  not  exceed  that  of  the  single  unit  initially  se¬ 
lected. 

DESIGN  STEPS 

Satisfactory  air  conditioning  systems  which  have  been 
installed  with  reasonable  care  according  to  the  specifi¬ 
cations,  can  still  cause  customer  complaints.  The  cause, 
suggested  by  the  owner  as  mechanical  malfunction  or 


faulty  installation  of  the  equipment,  may  actually  be 
traced  to  insufficient  consideration  given  to  sound  con¬ 
trol  during  the  design  stages  of  the  building  itself. 

The  first  step  in  any  acoustical  design  of  an  air  condi- 


tioning  system  is  to  be  certain  that  noise  problems  have 
not  been  designed  into  the  building.  For  example,  the 
space  allowed  for  the  machine  room  may  be  located  over 
a  conference  room  or  private  offices,  which  simply  invites 
a  sound  problem.  If  possible,  it  should  be  suggested  to 
the  building  designer  that  potential  sound  sources  be  lo¬ 
cated  where  they  will  be  well  isolated  from  critical  areas 
by  non-critical  areas.  If  this  is  impossible,  then  plan  for 
isolation  of  sound  and  vibration  sources  by  resilient 
mountings,  separate  steel  foundations  or  foundations  on 
glass  fiber. 

A  second  reason  for  giving  thought  to  acoustical  de¬ 
sign  and  equipment  selection  at  the  time  the  air  condi¬ 
tioning  system  is  laid  out  is  to  be  assured  that  the  equip¬ 
ment  specifications  the  suppliers  are  expected  to  meet  are 
realistic.  Unnecessary  expense  results  if  air  conditionmg 
equipment  for  a  private  office  is  specified  for  a  space  lo¬ 
cated  at  street  level  with  glass  wall  construction  on  a  busy 


Pig.  4.  Noise  reduction  provided  by  lined  and  unlined  elbows  in  a  duct 
having  a  cross  dimension  D.  This  and  Fig.  6  are  reprinted  by  permission 
from  Heating  Ventilating  Air  Conditioning  Guide  1958,  Chapt.  40. 
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thoroughfare.  A  glass  wall,  or  almost  any  of  the  modem 
light  weight  curtain  wall  constructions,  does  not  provide 
the  degree  of  acoustical  isolation  from  exterior  noise 
which  might  be  desired.  In  addition,  to  insist  that  the 
manufacturer  guarantee  the  end  result  of  a  system  design 
is  to  hold  him  responsible  for  the  acoustical  design  of 
the  building  over  which  he  has  no  control.  It  is  not 
necessary  for  the  consulting  engineer  to  undertake  a 
complete  check  of  the  acoustical  design  for  every  build¬ 
ing,  but  he  should  be  alert  to  avoid  specifying  unrealistic 
conditions  to  be  met  by  the  manufacturer. 

Design  Criteria 

In  any  acoustical  design,  it  is  the  sound  pressure  level 
which  determines  its  acceptability.  As  mentioned  earlier, 
this  is  analogous  to  the  temperature  in  the  control  of 
comfort  in  an  air  conditioned  space.  However,  it  is  not 
realistic  to  state  the  sound  level  or  sound  pressure  level 
in  a  space  shall  be  so  many  decibels.  The  sound  pressure 
level  should  be  stated  as  a  function  of  frequency,  and 
this  is  done  in  the  NC  criteria  developed  by  Leo  L. 
Beranek^  These  criteria  have  received  wide-spread  pub¬ 
licity  as  a  meaas  of  specifying  the  acoustical  conditions 
in  various  classes  of  spaces  and  were  developed  by  meas¬ 
uring  sound  pressure  levels  and  determining  by  ques¬ 
tionnaires  what  was  or  was  not  considered  acceptable 
by  the  occupants  of  various  spaces. 

These  criteria  do  not  mean  that  the  A-scale  sound 
level  on  a  sound  level  meter  has  no  use  as  a  criterion. 
It  will  probably  be  used  for  some  time  despite  the  fact 
that  it  gives  no  frequency  distribution  and  therefore  does 
not  lend  itself  to  an  engineering  approach.  As  a  check 
on  the  NC  criteria,  the  A-scale  sound  level  appears  to 
be  very  useful.  Generally  speaking  the  A-scale  sound 
level  is  5  to  10  db  higher  than  the  NC  criteria. 

When  planning  an  air  conditioning  system,  first  estab¬ 
lish  the  criteria  for  the  rooms,  or  classes  of  spaces.  In 
general,  it  is  easiest  to  select  the  room  nearest  the  fan 
and  aim  the  design  at  that  room.  If  this  happens  to  be  a 
noisy  area,  look  further  into  the  system  for  the  room, 
the  criterion  of  which  will  govern  the  design.  This  is 
done  by  determining  the  noise  reduction  between  the 
room  nearest  the  fan  and  the  second  room  selected.  If 
the  noise  reduction  provided  by  the  duct  system  between 
the  two  rooms  equals  or  exceeds  the  difference  in  cri¬ 
teria  between  the  two  spaces,  assuming  that  the  second 
space  has  the  more  stringent  criterion,  the  criterion  for 
the  first  space  is  adequate  as  an  objective  for  the  design 
of  the  system.  If,  however,  the  noise  reduction  of  the 
duct  system  between  the  two  rooms  is  less  than  the 
difference  in  criteria,  the  second  room  should  serve  as 
the  design  objective  for  the  system. 

Analysis  of  System 

When  the  criterion  has  been  selected,  the  air  condi¬ 
tioning  system  can  be  acoustically  analyzed  using  the 
following  system  of  five  steps: 

Step  1.  Determine  the  sound  power  level  of  the  fan 
as  a  function  of  frequency.  This  can  be  obtained  either 
from  data  which  should  be  supplied  by  the  fan  manufac¬ 
turer  or  estiinateil  from  either  of  the  following  two  equa¬ 
tions: 

Sound  Power  Level  =  100  +  10  log^HP  +  10  logmP 
Sound  Power  Level  =  65  +  10  logioQ  +  20  logioP 


Fig.  5.  Configuration  of  the  duct  for  which  the  area 
reductions  are  calculated. 


Sound  power  level  is  expressed  in  decibels  referred  to 
10-^*  watt. 

HP  is  the  nameplate  horse  power  of  the  fan  motor. 

P  is  the  pressure  across  the  fan  in  inches  of  water. 

Q  is  the  air  quantity  in  cubic  feet  per  minute. 

This  may  be  taken  conservatively  as  the  sound  power 
level  in  the  first  octave  band  (it  is  actually  the  overall 
sound  power  level,  but  the  error  is  negligible),  with  the 
frequency  spectrum  of  the  power  level  of  the  fan  having 
a  slope  of  minus  5  db  per  octave  for  centrifugal  type  fans. 

At  first  glance,  it  may  seem  these  equations  do  not  have 
the  accuracy  desired,  but  a  50%  decrease  and  a  100% 
increase  in  the  value  of  most  of  the  variables  only  makes 
a  3  db  change  in  the  power  level.  This  is  well  within  the 
limits  of  the  acoustical  design ;  the  tolerance  on  the  sound 
power  level  equations  is  di:  4  db. 

Step  2.  Subtract  from  the  power  level  of  the  fan  the 
noise  reduction  due  to  the  duct  system.  This  includes 
losses  due  to  expansions  in  the  duct  for  coils,  elbows,  area 
divisions,  and  noise  reduction  due  to  unlined  duct.  Losses 
caused  by  expanded  sections®  are  very  helpful  in  reducing 
low  frequency  noise.  The  larger  the  area  ratio  at  the  ex¬ 
pansion,  the  higher  the  loss.  However,  if  the  duct  returns 
to  original  size,  loss  at  the  frequency  at  which  the  length 
of  the  expansion  is  equal  to  one  half  wave  length  will  be 
zero. 

A  rounded  elbow  in  cylindrical  duct  does  not  greatly 
reduce  the  noise  level  of  the  fan,  but  a  rectangular  elbow 
with  small  turning  vanes  can  be  very  useful  at  high  fre¬ 
quencies  as  shown  in  Fig.  4.  The  use  of  elbows  will  be 
discussed  in  more  detail. 

Area  divisions  appear  to  provide  a  reduction  of  sound 
power  proportional  to  the  area  (equivalent  to  the  same 
SPL  in  both  branches).  The  reduction  is  generally  ten 
times  the  logarithm  to  the  base  ten  of  the  ratio  of  the 
area  of  the  branch  duct  to  the  total  duct  area  leaving 
the  junction.  The  area  of  the  incoming  duct  is  not  in¬ 
cluded  in  the  summation.  This  is  illustrated  below  with 
the  use  of  Fig.  5.  Since  the  ducts  are  round,  the  areas  are 
proportional  to  the  square  of  the  radii.  Thus,  the  reduc¬ 
tion  down  the  8-inch  branch  is 

’  Beranelc,  L.  L,  Revised  Criteria  for  Noise  in  Buildings,  Noise  Contiol, 
3,  No.  I ,  p  19,  Jan.  1957. 

*  Davis,  Jr.,  D.  D.,  Stokes,  G.  M.,  Moore,  D.,  and  Stevens,  Jr.,  G.  L., 
Theoretical  and  Experimental  Investigation  of  Mufflers  with  Com¬ 
ments  on  Engine  Exhaust  Muffler  Design,  National  Advisory  Com¬ 
mittee  for  Aeronautics,  Report  1192,  p.  10,  p.  29. 
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Fig.  6.  End  reflection  losses  at  the 
open  end  of  a  duct  of  area  L^ 


16 

10  logic  -  =  5  db 

36  +  16 

The  reduction  down  the  12-inch  branch  is 
36 

10  logic -  =  1.5  db 

16  +  36 

Step  3.  Additional  losses  in  the  duct  system  occur  at 
the  outlets.  Termination  losses  for  grills  and  diffusers, 
which  depend  on  the  diameter  of  the  opening,  can  be  ob¬ 
tained  from  Fig,  6.  The  smaller  the  opening,  the  higher 
will  be  the  loss  of  low  frequencies.  Losses  through  induc¬ 
tion  units,  damper  boxes  and  sound  reduction  boxes 
should  be  obtained  from  the  manufacturer.  In  Fig.  6, 
f  should  be  the  geometric  mean  frequency  of  the  band. 

Step  4.  Determine  the  sound  generation  of  the  grilles, 
diffusers,  induction  units,  or  fan-coil  units.  This  data 
should  be  obtained  from  the  manufacturer  as  the  sound 
power  level  in  decibels  as  a  function  of  frequency.  Some 
already  supply  this  information  and  others  are  preparing 
to  do  so. 

Step  5.  When  all  noise  reduction  values  have  been  ob¬ 
tained,  the  sound  pressure  level  in  the  room  can  be  cal¬ 
culated  to  see  if  the  criterion  has  been  met.  Subtract  from 
the  sound  power  level  of  the  fan  all  noise  reductions  due 
to  area  divisions,  elbows,  duct  losses,  expansions,  and 
termination  losses  of  either  a  grill  or  a  package  unit. 
This  is  now  the  sound  power  level  transmitted  from  the 
fan  to  the  room.  This  can  be  reduced  to  sound  pressure 
level  by  referring  to  Fig.  7  which  is  designed  for  use  with 
termined  units  located  in  a  wall  or  ceiling.  The  room  con¬ 
stant  R  has  been  defined  earlier. 

If  the  transmitted  fan  noise  exceeds  the  criterion  estab¬ 
lished  for  the  room,  some  type  of  sound  absorber  is  neces¬ 
sary  to  provide  the  noise  reduction  indicated  by  the  dif¬ 
ference  between  the  sound  pressure  level  and  the  criterion 
curve. 

The  sound  power  level  of  termination  units  should  also 
be  converted  to  sound  pressure  level  and  compared  to  the 
criterion.  If  this  exceeds  the  criterion,  it  may  be  neces¬ 


sary  to  re-select  some  units  or  re-design  the  air  distribu¬ 
tion  network.  Ideally  the  contribution  of  the  fan  and 
terminal  unit  to  the  room  sound  pressure  level  should  be 
reduced  no  more  than  3  db  below  the  criterion  for  this 
will  mean  that  each  then  contributes  equally  to  the  result¬ 
ing  sound  pressure  level.  It  may  be  found,  however,  that 
it  would  be  advisable  to  treat  one  source  more  heavily 
than  the  other;  that  must  be  determined  by  comparing 
the  sound  pressure  levels  of  the  two  sources  and  the  cost 
of  various  means  of  noise  reductions  for  each.  The  heavy 
treatment  should  not  be  carried  to  the  extreme;  in  no 
case  need  one  source  be  reduced  more  than  10  db  below 
the  other.  This  situation  would  occur  only  if  one  sound 
source  met  the  criterion  and  the  other  was  easier  to 
reduce. 

DESIGN  CONSIDERATIONS 

The  method  of  controlling  the  sound  of  the  terminal 
units  has  been  discussed  earlier.  To  control  the  flow  of 
sound  energy  down  ducts,  sound  absorbers  are  generally 
used.  There  are  many  types  each  designed  or  intended 
for  as  many  different  jobs.  These  range  from  placing  a 
simple  lining  on  the  inside  of  the  duct  walls  to  large 
special  package  units.  To  control  the  flow  of  sound  energy 
into  the  building  structure  various  methods  of  isolation 
are  used. 

Sound  Absorbers  and  Elbows 

The  theory  of  sound  absorbers  is  in  general  fairly  weD 
understood.  However,  the  detailed  methods  are  too  time- 
consuming  to  be  of  much  practical  value  to  even  the 
acoustical  engineer.  There  are  some  empirical  rules 
though  which  act  as  a  guide  in  the  design  of  a  sound  ab¬ 
sorber.  The  product  of  the  noise  reduction  A  in  decibels 
f)er  foot  times  d  the  interior  cross  dimension  of  a  square 
duct  in  feet  reaches  a  maximum  for  an  optionally  de¬ 
signed  square  duct  with  a  thick  lining  on  the  walls,  of 
about  12  db  (duct  lined  on  all  four  sides).  This  is  near 
the  frequency  where  the  ratio  of  d  to  the  wave  length  of 
the  sound  is  about  equal  to  one.  In  other  words,  a  duct 
with  a  cross  dimension  of  2  ft  has  a  maximum  reduction 
of  6  db  per  foot  at  550  cps. 

These  two  parameters  indicate  that  it  is  difficult  to  ob- 
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Rg.  7.  Curve  for  determining  the 
sound  pressure  level  in  a  room  relative 
to  the  sound  power  level.  This  curve 
applies  for  the  case  of  a  duct  flush 
with  the  wail. 


tain  noise  reduction  at  low  frequencies  in  a  small  duct. 
The  noise  reduction  at  low  frequencies  may  be  improved 
slightly  through  the  use  of  denser  lining  materials  and 
increasing  the  thickness  of  the  treatment.  Generally  in¬ 
creasing  the  thickness  of  the  lining  will  increase  the  peak 
value  of  Ad,  and  increasing  the  density  of  the  lining  will 
decrease  the  value  of  Ad,  hut  will  broaden  the  frequency 
range  over  which  noise  reduction  can  be  obtained. 

A  relatively  simple  method  for  the  design  of  sound  ab¬ 
sorbers  has  been  published  in  reference®,  but  it  is  neces¬ 
sary  to  use  some  data  which  can  be  found  in  reference^®. 
This  later  reference  also  gives  information  on  the  protec¬ 
tive  facings  for  glass  fiber  to  prevent  its  erosion  by  mov¬ 
ing  streams  of  air. 

At  times  it  is  not  convenient  to  go  through  the  calcula¬ 
tions  necessary  for  the  design  of  a  sound  absorber.  It  is 
often  much  simpler  to  scale  a  sound  absorber  which  has 
already  been  designed  and  tested  to  the  needed  size.  The 
technique  for  scaling  the  size  and  noise  reduction  is  found 


Sound  .. 
absorber 


^  Rubber  in  shear 
vibration  hangers 


-  Canvas  — 
connectors 


^'9-  8.  Method  of  installing  a  sound  absorber.  Canvas 
connections  should  be  used  all  the  time;  vibration  hangers 
in  critical  applications  where  a  high  degree  of  noise 
reduction  is  desired. 


in  reference^ ^  along  with  a  discussion  of  many  types  of 
sound  absorbers. 

In  general,  a  sound  absorber  which  performs  well  at 
low  frequencies  will  not  perform  well  at  high  frequencies. 
This,  however,  should  present  no  problem  since  the  high 
frequencies  are  easily  reduced  through  use  of  a  square 
elbows.  Such  an  elbow  is  very  efficient  if  a  lining  extends 
down  the  duct  from  the  turn,  in  a  direction  away  from 
the  sound  source,  for  a  length  equal  to  twice  the  cross 
dimension  of  the  elbow  when  looking  at  the  side  of  the 
elbow.  Fig.  4.  If  turning  vanes  are  used  in  the  elbow, 
they  should  be  kept  as  short  as  possible  since  the  reduc¬ 
tion  in  sound  provided  by  a  vaned  elbow  is  reduced  from 
that  provided  by  an  unvaned  elbow  at  all  frequencies 
above  that  at  which  the  length  of  the  vane  is  equal  to 
about  one  quarter  of  a  wave  length.  Also,  remember  that 
treatment  of  a  return  duct  may  be  more  important  than  a 
supply  duct  because  of  the  shorter  runs  and  lack  of  termi¬ 
nal  devices. 

The  value  of  any  sound  absorber  is  limited  by  the 
amount  of  energy  which  is  transmitted  around  the  sound 
absorbing  section.  One  of  the  principle  paths  for  flanking 
the  sound  absorber  is  through  the  metal  of  the  duct  itself. 
To  prevent  this  flanking  path,  it  is  well  to  place  vibration 
breaks  before  and  after  the  sound  absorber  as  well  as 
along  it,  if  it  is  long  and  a  high  degree  of  noise  reduction 
is  needed.  See  Fig.  8.  The  use  of  vibration  hangers  as 
shown  should  be  considered  in  those  cases  where  a  very 
critical  job  is  being  planned  and  special  precautions  are 
taken  to  isolate  the  ductwork  following  the  sound  ab¬ 
sorber.  Figure  19  of  reference”  shows  a  decrease  of  20 

’Handbook  of  Acoustic  Noise  Control,  Vol.  I,  Physical  Acoustics, 
Supplement  I,  Wright  Air  Development  Command  Technical 
Report  52-204,  April  1955.  Available  from  Office  of  Technical 
Service,  U.  S.  Department  of  Commerce,  Washington  25,  D.  C. — 
Publication  No.  PB  I  1 1  200S. 

“  Labate,  S.,  Acoustical  Materials  for  Noise  Control,  Noise  Control 
2,  No.  I,  p.  15,  Jan.  1956. 

**  Dyer,  I.,  Noise  Attenuation  of  Dissipative  Mufflers,  Noise  Control 
2,  No.  3,  p.  51,  May,  1956. 
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machinery  as  would  normally  be  done  on  vibration 
isolators  on  top  of  the  floating  concrete  base.  For  details 
see  Fig.  9. 
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Fig.  9.  How  machinery  Is  mounted  on  glass  fiber.  Looped 
electrical  line  and  canvas  connection  are  shown  to  pre¬ 
vent  rigid  connections  of  machinery  to  the  building. 

db  in  noise  reduction  due  to  a  flanking  path  around  a 
large  sound  absorber,  so  when  considering  a  high  degree 
of  noise  reduction,  dont  forget  the  importance  of  the 
flanking  paths. 

Machinery  Foundations 

Sound  absorbers  are  not  a  panacea  for  building  noise 
problems.  They  cannot  prevent  the  transmission  of  sound 
energy  into  the  building  structure  from  machinery,  but 
there  are  three  ways  in  which  this  can  be  done:  vibration 
isolators,  separate  steel  structure,  and  floating  the 
machinery  foundation  on  glass  fiber.  The  use  of  vibra¬ 
tion  isolators  is  quite  common,  but  care  must  be  exer¬ 
cised;  in  solving  vibration  problems,  it  is  generally  as¬ 
sumed  that  the  floor  on  which  the  isolator  is  located  is 
rigid,  and  such  may  not  be  the  case.  This  is  particularly 
true  in  modern  lightweight  buildings.  In  such  a  situation, 
the  isolator  selected  in  the  normal  manner  may  be  unsatis¬ 
factory,  and  it  may  be  necessary  to  employ  a  highly 
trained  vibration  specialist  who,  working  in  close  co¬ 
operation  with  the  structural  designer  and  the  mechanical 
engineer,  could  do  a  thorough  job  of  analyzing  the  situa¬ 
tion. 

It  is  not  always  necessary  to  mount  the  machinery  on 
top  of  the  vibration  isolators  to  prevent  noise  transmis¬ 
sion  through  the  floor  slab.  Another  method  is  for  equip¬ 
ment  to  be  hung  from  the  roof  steel  by  means  of  vibration 
hangers. 

A  separate  steel  structure  to  carry  the  machinery  is 
simply  a  steel  foundation  built  to  carry  the  machinery 
and  connected  to  the  building  only  at  the  columns.  The 
great  advantage  of  this  steel  foundation  is  that  it  is 
decoupled  from  all  large  surfaces  which  could  radiate 
sound  energy  easily,  so  it  is  important  that  this  structure 
does  not  touch  the  roof  or  floor  slab  at  tmy  point.  Also  a 
check  should  be  made  to  see  that  no  part  of  the  steel 
structure  is  in  resonance  with  the  rotating  machinery  or 
a  severe  noise  condition  could  result.  Such  a  situation 
can  be  alleviated  by  pouring  concrete  into  the  steel  frame¬ 
work  if  the  structure  is  already  fabricated  or  by  changing 
the  steel  in  the  framew'ork. 

Floating  cooling  equipment  on  a  blanket  of  glass  fiber 
is  a  new  technique  and  has  not  been  used  widely,  but  it 
can  be  very  effective  when  properly  applied.  The  blanket 
should  not  be  too  thin ;  two  to  four  inches  under  full  load 
should  be  satisfactory.  On  top  of  this  should  be  poured  a 
concrete  base  which  should  be  at  least  five  times  the 
weight  of  the  machinery  it  will  carry.  Then  mount  the 


Ducts,  Piping  and  Wiring 

Needless  to  say,  it  is  wasted  effort  to  design  founda¬ 
tion  systems  which  successfully  isolate  the  machinery 
from  the  building  structure,  and  then  install  paths  through 
which  the  energy  can  easily  travel  into  the  building.  Even 
though  equipment  has  been  selected  to  minimize  the  noise 
problem,  it  is  still  advisable  to  isolate  it  from  the  build¬ 
ing  through  the  use  of  resilient  connections  between  the 
machinery  and  ductwork  or  pipes.  Ducts  should  be  sep¬ 
arated  from  the  fan  by  a  liberal  section  of  canvas  which 
can  bellow  out.  Fig.  8.  In  no  case  should  this  connection 
be  pulled  taut  or  used  to  support  the  ductwork.  Flexible 
hose,  especially  rubber  reinforced  with  wire,  provides  the 
best  sound  isolation  for  pumps.  Rigid  high  pressure  hose, 
unless  it  is  necessary,  is  not  desirable  as  it  may  be  too 
rigid  for  effective  isolation.  For  best  results,  the  flexible 
hoses  should  be  used  in  pairs  with  an  elbow  between 
them  on  each  line  connected  to  the  machinery,  as  in  Fig. 
10.  These  hoses  are  much  more  rigid  longitudinally  than 
in  the  transverse  direction,  and  a  pair  at  right  angles  to 
each  other  takes  care  of  vibration  in  all  directions.  Of 
course,  any  flexible  connection  tends  to  become  rigid 
under  pressure  and  in  so  doing  reduces  the  effectiveness 
of  the  isolator.  If  fluid-borne  transmission  of  sound  de¬ 
velops,  it  may  be  necessary  to  put  a  sound  absorber  in 
the  piping  with  a  section  of  rubber  pipe  before  and  after 
it  to  reduce  the  fluid  borne  sound  and  any  flanking  paths 
for  the  sound  along  the  metal  walls  of  the  pipe.  The 
sound  absorber  could  be  simply  a  short  expanded  sectiwi 


Fig.  10.  Recom¬ 
mended  method  to 
install  flexible 
hoses  for  isolation 
of  machinery  from 
piping. 


of  pipe  or  a  special  section  designed  to  reduce  pressure 
pulsations. 

When  it  is  not  possible  to  place  flexible  connections 
in  the  lines,  the  pipe  itself  can  be  used  as  the  flexible 
connection.  This  is  done  by  passing  the  pipe  through  two 
elbows  so  that  the  connected  arrangement  lies  in  three 
mutually  perpendicular  planes,  illustrated  in  Fig.  11.  A 
reasonable  length  of  pipe  should  extend  from  each  elbow 
permitting  the  natural  flexibility  of  the  pipe  to  reduce 
vibration  regardless  of  its  direction  of  motion.  In  ex¬ 
treme  cases,  it  may  be  necessary  to  place  a  large  inertial 
mass  on  the  pipe  farthest  from  the  machinery  to  prevent 
transmission  of  vibrational  energy  to  the  building.  The 
pipe  hangers  shown  in  Fig.  10  and  11  indicate  approxi¬ 
mately  the  closest  location  for  a  hanger  to  the  machinery. 


Similarly,  the  electrical  connections  to  the  machinery 
should  not  be  made  with  rigid  conduit,  but  rather 
armored  or  rubber  covered  cable  with  slack  or  as  much 
as  a  loose  300  deg  loop.  See  Fig.  9. 

In  some  critical  work,  it  may  be  that  the  pipes  and 
ductwork  should  be  supported  on  resilient  hangers. 
Specially  purchased  hangers  may  be  used  for  this  or  it 
may  be  sufficient  to  place  a  layer  of  felt  or  glass  fiber 
around  the  duct  or  pipe  before  attaching  the  support 
band.  To  prevent  excessive  compression  of  the  soft  mate¬ 
rial,  the  pipe  load  should  be  distributed  over  a  reasonable 
area. 

Tranmission  of  noise  through  pipes  and  ducts  from 
mechanical  equipment  and  through  the  building  is  usually 
under  control  of  the  consulting  engineer,  by  some  of  the 
means  just  discussed,  but  the  sound  level  in  the  machine 
room  is  only  indirectly  under  the  control  of  the  engineer, 
since  the  manufacturer  of  the  equipment  governs  its 
acoustical  output.  By  knowing  the  acoustical  output,  the 
engineer  can  exercise  some  degree  of  control  over  the 
sound  transmitted  into  the  machinery  room  through  his 
selection  of  equipment.  He  can  also  decide  if  it  is  neces¬ 
sary  to  enclose  the  machinery  in  the  machine  room  and 
in  effect  obtain  a  double  walled  room  around  it  to  reduce 
the  transmission  of  energy  into  the  surrounding  spaces 
and  particularly  to  the  floor  below. 

Precautions  tor  High  Velocity  Air  Systems 

In  addition  to  all  of  the  items  discussed,  there  are  some 
precautions  which  apply  mainly  to  high  velocity  air  sys¬ 
tems  that  need  special  consideration.  A  noise  problem 
is  easily  created  in  a  high  velocity-high  pressure  system 
by  improper  design  of  ductwork.  In  this  respect,  the  fan 
discharge  is  particularly  important.  For  example,  with 
a  top  discharge  fan  the  air  should  not  be  forced  upward 
immediately  after  leaving  the  fan.  At  this  point,  the  air 
has  a  tendency  to  turn  down  and  it  should  be  allowed 
several  duct  diameters  to  straighten  out  before  being 
turned  up.  It  is  possible  to  turn  the  air  up  directly  after 
the  fan  discharge,  if  a  well  designed  elbow  with  turning 
vanes  is  used. 

Also,  in  laying  out  fittings,  it  is  important  to  see  that 
two  fittings  such  as  a  branch  take-off  and  an  elbow  do 
not  follow  each  other  without  a  section  of  duct  several 
diameters  long  between  them  to  allow  the  air  flow  to 
straighten  out.  All  the  precautions  in  preventing  the 
generation  of  noise  due  to  air  flow  can  be  summed  up  in 
one  ^tement :  do  not  allow  the  air  to  separate  from  the 


Fig.  1 1 .  Recom¬ 
mended  installa¬ 
tion  when  flexible 
hoses  cannot  be 
used  for  vibration 
isolation. 


duct  walls  by  trying  to  change  its  direction  too  quickly 
after  a  previous  change  unless  some  guidance  is  pro¬ 
vided. 

The  success  of  any  installation  where  the  control  of 
sound  and  vibration  are  important,  depends  upon  care¬ 
ful  planning,  design,  installation,  and  above  all  super¬ 
vision.  The  architect,  mechanical  engineer,  and  structural 
engineer  have  a  large  responsibility  for  the  success  of  an 
acoustical  installation,  but  it  is  the  supervision  of  the 
men  actually  on  the  job  doing  the  work  which  will  ulti¬ 
mately  determine  whether  the  installation  will  be  a 
success  or  failure. 

Progress  has  been  made  in  sound  control  of  air  condi¬ 
tioning  equipment,  but  there  are  some  important  areas 
where  research  is  still  needed.  For  example,  the  air  mov¬ 
ing  within  a  duct  may  generate  more  sound  than  the  fan. 
This  differs  from  the  generation  of  noise  discussed  pre¬ 
viously  in  that  that  noise  is  probably  caused  by  separa¬ 
tion,  and  the  air  moving  noise  is  probably  caused  by 
turbulence  and  frictional  shear  at  the  duct  walls.  Its  ex¬ 
act  cause  and  importance  in  duct  systems  must  be  thor¬ 
oughly  investigated.  It  would  be  useless  to  locate  a  sound 
absorber  right  after  the  fan  if  the  bulk  of  the  sound 
were  generated  by  moving  air  after  the  sound  absorber. 
Also,  answers  are  needed  to  the  questions  regarding  sound 
generation  in  such  fittings  as  elbows,  branch  take-offs  and 
splitters,  and  also  how  important  these  are  in  the  total 
system  sound  picture.  Before  all  the  problems  of  sound 
control  in  central  station  air  conditioning  equipment  can 
be  completely  resolved,  much  needs  to  be  learned,  but  for 
the  present  more  information  is  being  made  available 
for  meeting  head-on  the  growing  dissatisfaction  with 
sound  levels  in  year-round  air  conditioning. 
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◄  ROOM  CONTROL  PANEL.  The  Room  of  Tomorrow,  exhibited 
recently  at  the  National  Hotel  Exposition  in  New  York's  Coliseum 
featured  this  wall-mounted  RCA  Whirlpool  room  air  conditioner  which 
can  be  controlled  from  anywhere  in  the  room.  On  the  small  control 
panel  are  dials  to  regulate  amount  of  fresh  air  introduced  into  room 
exhaust,  air  direction,  temperature  and  humidity.  In  addition,  a  button 
controls  lighting  on  the  panel  and  a  softly  glowing  night  light  on  the 
grille  of  the  wall  unit. 


Picture 


ara^raphs 


^  COOL  CUBICLE.  Heat  waves  are  now  a  thing  of 
the  past  for  Henry  Pisarx,  operator  of  the  world's  first 
air  conditioned  newsstand.  The  tiny  structure  was  trans¬ 
formed  from  a  4  by  6-ft  oven  into  a  cool  cubicle  by  a 
portable  air  conditioner  which  was  presented  by  Carrier 
Corporation  to  The  Lighthouse,  the  New  York  Associa¬ 
tion  for  the  Blind,  Inc. 


y  CLEAN  ROOM.  This  industrial  clean  room  for  processing 
precision  valves  and  parts  for  the  missile  ground  support 
program  was  recently  placed  in  operation  at  Superior  Valve 
&  Fittings  Co.,  Pittsburgh.  Factors  precisely  controlled  are 
temperature,  moisture,  dust,  pressure,  vibration,  illumination, 
ventilation  and  noise.  A  2-ton  air  conditioning  unit,  in  parallel 
with  electric  strip  heaters,  keeps  temperature  at  69  deg  F; 
humidity  is  maintained  at  50%.  A  positive  pressure  of  two 
ounces  is  held;  air  is  recycled  ten  times  per  hour.  Here  a 
trained  operator  uses  2-way  communication  box  which 
minimizes  entry  and  exit. 


A  CONTROL  TOWER.  A  contract  to  in¬ 
stall  air  conditioning,  heating  and  ventilat¬ 
ing  equipment  in  the  $  1.75-million  control 
tower  at  Newark  Airport  has  been  awarded 
to  Hudik-Ross  Co.,  Inc.,  mechanical  con¬ 
tractor.  Year-round  constant  temperatures 
will  be  reciuired  to  insure  accurate  opera¬ 
tion  of  delicate  electronic,  radar,  and 
weather  equipment. 
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Control  of  Radiation  for 

Steam  and  Hot  Water  Heating 

LEWIS  SMITH 

Dunham-Bush,  Inc.,  West  Hartford,  Conn. 


When  designing  a  control  system  for  steam  or  hot  water  radiation,  a  decision  on 
central  control  must  be  made  first.  Only  then  can  the  engineer  consider  such  modifica¬ 
tions  or  additions  as  may  be  needed  to  take  care  of  local  conditions,  the  author  explains. 


the  question  of  how  radiators  should  best  be  con- 
trolled  the  most  intelligent  reply  that  can  be  given 
is  that  “it  all  depends.” 

It  depends  on  the  heating  medium— steeun  or  water — 
and  on  whether  one  or  a  group  of  radiators  or  a  whole 
building  with  hundreds  and  sometimes  thousands  of 
radiators  is  being  discussed.  It  depends  on  the  type  of 
radiation  used  and  on  many  structural  conditions,  such 
as  window  arrangement.  It  depends  on  the  character 
of  the  occupancy,  that  is,  whether  an  office  building, 
apartment  house,  school,  hospital  or  factory  is  considered. 
Finally  it  depends  on  whether  a  central  control  is  suf¬ 
ficient,  whether  individual  radiator  or  room  control,  or 
both,  is  required. 

The  terms  radiator  and  radiation,  as  here  used,  include 
direct  radiators,  convectors,  and  finned  pipe  and  base¬ 
board.  Unit  heaters  and  unit  ventilators  are  not  in¬ 
cluded.  By  central  control  is  meant  a  device  for  control 
of  a  whole  heating  system  from  one  point,  or  from  several 
points  if  the  system  is  divided  into  zones. 

Central  Control  is  Primary 

To  base  all  conclusions  on  the  performance  of  one 
radiator  alone  is  putting  the  cart  before  the  horse.  There 
are  many  types  of  radiators,  each  with  different  charac¬ 
teristics,  and  one  radiator  is  but  a  small  part  of  the  whole 
heating  system.  Control  of  the  system  as  a  whole  should 
be  the  first  consideration.  An  analysis  of  performance 
to  meet  particular  job  requirements  may  then  be  made. 
Logically,  any  discussion  of  radiator  control  should  be¬ 
gin  with  a  study  of  the  types  of  central  controls  available. 

Since  all  heating  systems  are  designed  for  some  selected 
minimum  outdoor  temperature,  it  follows  that  the  pri¬ 


mary  object  of  any  type  of  control  is  to  prevent  over¬ 
heating  95%  of  the  time,  but  at  the  same  time  to  supply 
enough  heat  to  avoid  stirring  up  complaints.  Central 
controls,  by  themselves,  can  accomplish  this  object  well 
enough  for  many  buildings,  such  as  apartment  houses, 
but  where  there  is  variable  occupancy,  or  occupancy 
which  can  not  be  predicted,  as  in  some  office  and  indus¬ 
trial  buildings  and  school  houses,  or  where  the  require¬ 
ments  are  erratic,  as  in  hospitals,  some  form  of  indi¬ 
vidual  control  may  be  needed.  This  can  be  effectuated  by 
additional  zones  or  room  thermostats.  Central  controls 
are  not  relied  upon  necessarily  for  the  whole  control — 
they  may  be  used  merely  to  make  the  primary  reduction 
of  overheating,  relying  on  individual  control  to  do  the 
rest  of  the  job. 

Sfeam  Systems 

Taking  steam  systems  first,  three  methods  of  central 
control  have  come  to  be  accepted  as  standard.  They  are: 

1.  Intermittent,  or  on-off,  control. 

2.  Orifice,  or  modulating,  control. 

3.  Variable  vacuum,  or  sub-atmospheric,  control. 

The  second  and  third  systems  are  also  commonly  known 
as  continuous  flow  to  differentiate  them  from  the  first. 

The  first  system  can  be  and  often  is  applied  to  the  fire 
itself  with  some  kind  of  indoor  or  outdoor  thermostatic 
control.  More  commonly,  however,  a  motor-operated 
valve  is  placed  in  the  steam  main,  the  fire  being  under 
the  control  of  a  pressurestat.  Figure  1  shows  diagram- 
matically  how  this  control  admits  quantities  of  steam  into 
the  system  according  to  the  outdoor  temperaure.  Most 
of  these  controls  do  not  operate  on  an  hourly  cycle  but 


Outdoor  temperature,  deg  F 
10  15  20  25  30  35  40  45  50  55  60  65 


—■wrnmmm 


On 

Off 


60 

0 


11  hour; 


55  50  46  41  37  32  28  23  19  14  9  5  0 

5  10  14  19  23  28  32  37  41  46  51  55  60 

Time,  on  or  off,  minutes 


^9*  !•  The  intermittent  control  system  admits  quantities  of  steam  according  to  the  outside  temperature.  Diagram  is 
v  based  on  an  outside  design  temperature  of  0  deg.  F. 
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on  a  much  shorter  one,  so  that  off  periods  in  mild  weather 
are  kept  short  enough  to  avoid  complaint.  So  arranged, 
this  type  of  control  is  often  referred  to  as  pulsating. 

To  reduce  fluctuations  in  boiler  pressure,  a  by-pass 
valve  is  often  included  to  feed  some  steam  into  the  sys¬ 
tem  when  the  main  valve  is  closed,  this  by-pass  remaining 
open  until  no  beat  is  needed,  whereupon  it  is  closed  by 
an  outdoor  thermostat.  Because  in  larger  buildings  it  be¬ 
comes  increasingly  difficult  to  balance  steam  circulation 
so  that  radiators  at  the  ends  of  long  mains  will  be  at  the 
same  temperature  as  those  nearest  to  the  control  valve,  it 
is  common  practice  to  use  more  zones  with  this  system 
than  with  the  continuous  flow  type.  The  advantage  which 
the  intermittent  system  heis  in  installed  cost  must  be 
weighed  with  the  increased  cost  due  to  the  arrangement 
of  steam  mains  for  multiple  zones.  Partial  heating  of  the 
radiators  will  occur  in  mild  weather. 

Modulating  Steam  Supply 

A  modulating  system  has  the  advantage  of  maintaining 
a  continuous  flow  of  steam  whenever  heat  is  required. 
Control  is  accomplished  by  positioning  a  valve  in  the 
steam  main  by  means  of  a  thermostat,  usually  an  outdoor 
controller,  so  that  the  pressure  differential  across  the 
orifice  plate  at  each  radiator  inlet  is  continuously  ad¬ 
justed  to  regulate  the  steam  admitted  into  each  radiator 
in  accordance  with  the  outside  weather.  The  perform¬ 
ance  is  shown  in  Fig.  2,  The  radiators  will  be  full  of 
steam  at  the  design  temperature,  with  partial  filling  in¬ 
creasing  as  the  weather  moderates  to  a  complete  cutoff 
at  65  deg  F  outdoors. 

Where  the  radiators  are  short  and  located  under 
ordinary  windows,  partial  filling  with  steam  will  cause 
no  complaint,  but  if  long  runs  of  finned  pipe  or  base¬ 
board  are  used  under  windows  extending  from  column 
to  column,  partial  filling  is  most  likely  to  induce  com¬ 
plaints.  This  partial  filling  begins  at  all  outdoor  tem¬ 
peratures  above  the  design  base.  In  cold  weather  the 
absence  of  steam  at  the  trap  end  will  allow  cold  down- 
drafts  from  the  windows  to  affect  the  occupants.  One 
cure  for  this,  although  it  may  be  an  expensive  one,  is  to 
use  two  tiers  of  finned  pipe  with  a  return  bend  to  make 
a  continuous  circuit.  Then  the  finned  pipe  can  be  only 


Pig.  2.  Orifice  control  at  each  radiator  inlet  assures  full 
steam  flow  at  outside  design  temperature  (here,  0  deg  F) 
with  only  partial  filling  until  complete  cutoff  at  outside 
temperature  of  65  deg. 


half  full  of  steam  yet  keep  a  warm  blanket  under  the 
windows  to  counteract  the  cold  draft.  When  partial  fill, 
ing  of  less  than  50%  will  do,  outdoor  temperature  will  be 
high  enough  so  that  the  drafts  will  not  be  noticed. 

Both  the  foregoing  system  operate  with  either  gravity 
or  vacuum  returns. 

Sub-Atmospheric  Control 

The  third  system,  the  sub-atmospheric,  operates  most 
of  the  time  with  steam  in  the  radiators  under  a  vacuum. 
It  must  have  a  vacuum  pump  to  remove  condensate  and 
air  from  the  system,  capable  of  doing  this  up  to  25  in. 
Hg  vacuum. 

Below  atmospheric  pressure,  steam  systems  experience 
an  increasingly  rapid  drop  in  temperature  and  increase 
in  volume,  as  shown  in  Fig,  3,  At  25  in.  Hg,  the  tempera¬ 
ture  has  dropped  to  133  deg  and  volume  has  increased 
about  5%  times.  By  throttling  the  rate  at  which  steam  is 
admitted  into  the  system  with  a  control  valve  thermostati¬ 
cally  operated  from  either  the  inside  or  the  outdoor  tem¬ 
perature,  and  keeping  the  pump  in  step  with  the  vacuum, 
the  temperature  of  the  steam  in  the  radiators  can  be  varied 
from  218  to  133  deg  with  the  radiators  completely  filled 
with  steam,  no  partial  heating  occurring  to  that  point. 
Beyond  that  point  (that  is,  in  very  mild  weather)  partial 
filling  will  take  place  until  no  heat  is  required. 

One  marked  advantage  in  the  sub-atmospheric  syston 
is  that  long  runs  of  finned  pipe  or  baseboard  stay  warm 
for  their  full  length  in  cold  weather.  Thus  there  is  no 
need  for  double  tiering  for  control  purposes. 

With  either  modulating  or  sub-atmospheric  systems, 
if  special  control  of  certain  areas  or  rooms  is  needed  to 
compensate  for  local  irregularities,  these  areas  may  be 
put  on  separate  zones.  If  that  is  not  enough,  then  each 
radiator  may  be  equipped  with  a  valve  operated  from  a 
room  thermostat.  In  this  case  the  central  or  zone  control 
would  be  set  so  that  the  building  or  zone  would  be  slightly 
overheated,  relying  on  the  radiator  control  to  do  the 
rest.  Continuous-flow  systems  oprerate,  especially  in  mild 
weather,  on  such  low  pressure  differentials  that  a  modu¬ 
lating  valve  may  behave  more  like  a  two-position  valve. 
If  these  valves  are  for  use  on  a  high  vacuum  system,  the 
manufacturer  should  be  advised  so  that  proper  adjust¬ 
ments  can  be  made. 

If  central  controls  are  omitted,  complete  reliance  must 
be  placed  on  individual  radiator  control.  This  imposes 


—  Inches  hg,  vacuum 
Steam  pressure 


Fig.  3.  Temperature,  pressure,  and  volumetric  properties 
of  steam  above  and  below  atmospheric  pressure,  as  shown,  | 
are  utilized  in  the  sub-atmospheric  control  system. 
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a  difficult  burden  on  this  control  because  only  “hot” 
steam,  at  least  215  deg,  is  available,  and  that  is  so  much 
too  hot  most  of  the  time  that  it  can  be  used  for  only  very 
short  periods.  If  two-position  control  is  used,  the  on 
period  gets  to  be  very  short  and  the  off  period  very  long, 
in  any  event  causing  the  control  to  operate  with  great 
frequency.  Yet,  proportioning  control  with  partial  fill- 
in"  may  be  objectionable.  This  is  a  problem  that  is  best 
worked  out  on  each  job  depending  on  the  kind  of  radia¬ 
tion  used. 

Hot  Water  Control 

Hot  water  has  some  characteristics  quite  different  from 
steam.  For  example,  with  constant  supply  temperature, 
reducing  the  rate  of  flow  has  far  less  effect  on  the  heat 
output  of  the  radiators  than  a  similar  reduction  in  steam 
flow.  Partial  heating  can  not  take  place  as  with  steam. 
While  flow  rate  may  be  reduced,  the  temperature  drop 
increases  so  much  that  there  is  only  a  small  drop  in  heat 
output.  In  order  to  effect  a  substantial  reduction  in  heat 
emission,  the  control  valve  becomes  so  nearly  closed 
that  little  valve  travel  is  left  and  the  operation  is  unsteady. 
One  answer  to  this  problem  is  a  three-way  valve  which  by¬ 
passes  the  water  around  the  radiator.  This  has  the  further 
advantage  of  maintaining  a  constant  flow  of  water  in  the 


system  with  a  steady  pump  pressure.  However,  the  cost 
is  higher.  On  this  account  two  way  on-off  'valves  are 
commonly  used  for  each  radiator,  with  a  by-pass  at  the 
pump  to  maintain  steady  pressure.  Unless  water  tem¬ 
perature  is  controlled  at  the  source  to  keep  it  in  step  with 
the  outside  weather,  even  two-position  control  is  under  a 
serious  handicap  because  it  can  admit  only  very  hot 
water  or  none  at  all.  As  with  steam  there  arises  the  de¬ 
sirability  of  central  control. 

The  best  and  most  common  fonn  of  central  control 
for  hot  water  is  one  in  which  a  three-way  mixing  valve 
is  controlled  by  outside  temperature  and  is  arranged  to 
mix  return  with  flow  water.  Radiator  valves  will  then 
shut  off  only  occasionally  and  so  few  of  them  will  shut 
off  simultaneously  that  water  pumped  to  the  system  will 
be  fairly  steady.  If  boilers  are  used,  water  is  maintained 
at  constant  temperature.  If  steam  convertors  are  used  for 
generating  hot  water,  the  control  valve  may  be  placed  in 
the  steam  supply  main  and  the  three-way  valve  on  the 
water  side  may  be  omitte^d.  With  this  central  control  of 
the  circulating  water  temperature  the  job  for  the  radiator 
valve,  if  used,  is  much  easier. 

With  either  steam  or  water  the  basic  consideration 
should  always  be  the  central  control,  with  such  modi¬ 
fications  or  additions  as  may  be  necessary  to  take  care  of 
local  conditions. 


Diesel  Waste  Warms  Arctic  Facilities 


Design  outside  temperature  of  — 60  deg  F  and  fuel  oil 
costs  from  four  to  nineteen  times  that  in  the  United 
Slates  prompted  some  very  careful  engineering  ip  the 
design  of  a  heating  and  ventilating  system  for  the  facili¬ 
ties  of  the  Defense  Early  Warning  Line  in  the  Canadian 
Arctic. 

In  addition  to  the  high  heat  losses,  the  danger  to  per¬ 
sonnel  as  the  result  of  a  breakdown  of  the  heating  system 
in  such  frigid  weather  had  to  be  considered.  Thus,  good 
insulation  of  the  structures,  a  dependable  heat  source,  an 
emergency  heat  source,  and  a  system  very  economical  in 
the  use  of  fuel  had  to  be  devised.  The  solution  was  found 
by  Western  Electric  Defense  Project  engineers,  responsi¬ 
ble  for  the  design  and  construction  of  buildings  to  house 
DEW  Line  personnel  and  equipment,  in  utilization  of 
the  waste  heat  of  the  Diesel  engines  used  to  drive  gen¬ 
erators  producing  electricity.  Considerable  power  is 
needed  around  the  clock  to  power  the  electronic  search¬ 
ing  and  tracking  equipment. 

Design  Calculations 

Walls,  floors,  and  ceilings  of  the  buildings  are  fabri¬ 
cated  of  insulated  plywood  panels,  4  and  8  inches  thick. 
A  conservative  value  for  panel  heat  conductance  of  0.1 
fltu  per  deg  per  hr  per  sq  ft  was  chosen,  though  a  value 
of  0.8  is  cjoser  for  the  8-inch  panels.  Design  tempera- 
lure  drop  of  130  deg  is  based  on  the  lowest  expected 
temperature  of  — 60  deg  and  design  inside  temperature 
of  70  deg.  ,  , 


According  to  climatological  data  published  by  the 
Canadian  government,  an  average  low  outside  tempera¬ 
ture  of  — 40  deg  could  be  expected.  Heat  loss  from  the 
usual  installation  based  on  this  figure  is  a  calculated 
426,800  Btu  per  hr.  Experiments  with  the  Diesel  engines 
showed  that  427,400  Btu  per  hr  could  be  reclaimed  from 
two  engines,  the  normal  complement  of  the  installation, 
when  at  %  full  load.  When  temperatures  fell  below  — 40 
deg,  supplementary  electric  heat  could  be  used. 

Hydronic  System 

The  system  installed,  as  described  by  Henry  Vaugle, 
one  of  the  Defense  Project  engineers,  in  The  Western 
Electric  Engineer,  is  basically  as  follows:  Hot  water 
heating  is  used.  A  circulating  pump  is  placed  on  the 
building  return  line.  From  there  the  water  goes  to  a 
shell  and  tube  heat  exchanger  for  extraction  of  heat  from 
the  Diesel  jacket  water,  thence  to  another  shell  and  tube 
exchanger  where  the  water  is  further  heated  by  the  hot 
diesel  exhaust  gases,  thence  to  an  18-kw  electric  booster 
heater,  and  finally  to  the  building  supply. 

Control  of  the  system  is  achieved  by  automatically 
actuated  butterfly  valves  on  the  hot  gas  exhaust  which 
can  bypass  gas  around  the  heat  exchanger;  by  manual 
control  of  the  electric  booster  heater;  and  a  bypass 
connection  that  mixes  flow  and  return  water  from  the 
building.  A  compact,  packaged,  oil-fired  hot  water  boiler 
with  a  rated  output  of  450,000  Btu  per  hr,  is  the  stand-by 
heat  source.  s  b 
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Maintenance  of  Centrifugal  Pumps 


IGOR  J.  KARASSIK  and  ROY  CARTER 

Harrison  Division,  Worthington  Corp. 


Part  2  of  a  three-part  article.  Part  I ,  last  month,  discussed  the  various 
factors  which  may  come  into  the  decision  to  carry  out  a  complete 
overhaul  on  a  centrifugal  pump.  This  article  takes  up  the  various 
practices  followed  in  carrying  out  repairs  of  individual  pump  parts, 
starting  with  the  maintenance  of  casings. 


SLUMPS  applied  to  the  handling  of  non-corrosive  water 

or  liquids  are  usually  not  subject  to  any  particular 
casing  wear.  At  the  same  time,  it  is  advisable  that  the 
casing  waterways  be  thoroughly  cleaned  and  repainted 
during  a  complete  overhaul.  A  suitable  paint  should  be 
used  which  will  firmly  adhere  to  the  metal  so  that  the 
water  velocity  will  not  wash  or  jet  it  off.  To  give  best 
results  efficiency-wise,  an  enamel-like  finish  is  desirable. 
Based  on  local  experience,  a  program  of  cleaning  and 
repainting  the  casing  should  be  followed  so  the  protective 
coat  is  never  fully  eroded  before  replacement,  otherwise 
corrosio;n  may  result. 

Pumps  handling  gritty  or  sandy  water  are  naturally 
more  subject  to  casing  troubles.  Erosion  or  wear  can  be 
lessened  by  originally  selecting  pumps  with  low  water 
velocities  and  with  casings  made  of  a  fine  grain  metal. 
Generally,  the  use  of  a  1  to  2%  nickel  cast  iron  gives 
sufficient  added  resistance,  but  with  a  high  concentration 
of  sand,  even  a  more  resistant,  more  expensive  material 
for  the  casing  might  be  warranted. 

In  the  last  few  years,  progress  has  been  made  in 
processes  of  rubber  coating  the  waterways  of  pumps  and 
this  may  be  found  desirable  in  some  applications.  If,  in 
cases  of  sandy  or  gritty  water,  the  casing  is  to  be  pro¬ 
tected  primarily  by  periodic  painting,  care  should  be 
taken  to  select  a  type  suitable  for  the  local  conditions 
and  to  establish  a  schedule  of  maintenance  to  suit. 

Special  care  should  be  exercised  to  examine  the  casing 
for  corrosion,  which  frequently  manifests  itself  by  the 
graphitization  of  cast  iron,  the  ferrous  particles  being 
washed  out  due  to  electrolytic  action  and  deposited  on 
the  bronze  pump  parts.  If  severe  graphitization  takes 
place,  the  manufacturer  should  be  consulted  on  the 
possibility  of  substituting  materials  which  would  be  more 
impervious  to  the  characteristics  of  the  liquid  pumped. 

Reconditioning  Metal 

If  the  casing  is  pitted  or  eroded  in  places,  it  is  often 
possible  to  restore  it  by  welding,  brazing,  silver  soldering 
or  metal  spraying,  depending  upon  the  material  of  the 
casing  and  the  facilities  available.  The  authors  have 
knowledge  of  several  large  centrifugal  pumps  on  water 
works  service  in  which  corroded  areas,  located  where 
the  water  velocities  are  low,  were  filled  with  properly 
anobored  concrete. 

Special  care  must  be  taken  to  examine  and  recondition 
the  metal  to  metal  fits  where  stationary  parts  such  as 
casing  rings,  diffusers  or  stage  pieces  seat  in  the  casing. 
If  the  latter  is  made  of  steel,  and  these  fits  show  signs  of 
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erosion,  it  might  be  advantageous  to  face  them  with  18-8 
stainless  steel  and  refinish. 

Erosion  of  Volute  Tongue 

It  is  not  infrequent  that  the  cut-water,  or  volute  tongue 
as  it  is  also  called,  is  eroded.  This  happens  when  a  pump 
handles  water  wtih  some  sand  in  suspension,  for  in¬ 
stance.  Sometimes,  the  tongue  will  become  eroded  when 
the  periphery  of  the  impeller  is  located  too  close  to  it. 
Another  fairly  common  cause  is  galvanic  action  between 
a  cast  iron  casing  and  bronze  fittings.  The  cast  iron 
graphitizes  and  wears  away  most  perceptibly  in  areas 
of  high  velocity,  such  as  near  the  volute  tongue. 

The  proper  procedure  in  correcting  this  condition  h 
to  cut  back  the  tongue  so  that  it  is  straight  across,  and 
then  to  file  it  to  a  smooth  rounded  edge — shown  in  Fig.  1. 


Pig.  I .  Restoring  volute  tongue  to  proper  shape- 
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This  will  have  no  unfavorable  effect  on  the  pump  ca- 
\  pacity,  hut  rather  the  contrary.  Cutting  back  the  volute 
i  tongue  of  a  centrifugal  pump  is  often  resorted  to  if  a 
lew  extra  percents  of  capacity  have  to  be  squeezed  out 
of  a  pump  without  putting  in  a  larger  diameter  impeller. 
The  effect  is  due  to  the  resulting  increase  in  the  casing 
throat  area  which,  with  a  given  casing  velocity,  results 
in  an  increased  flow. 

Care  should  be  taken  not  to  distort  or  warp  the  casing 
during  the  overhaul  and,  after  repairs  are  completed,  the 
horizontal  flanges  of  an  axially  split  casing  should  be 
finished  to  a  flat  surface  with  hand  tools.  Of  course,  if 
the  repairs  are  of  a  very  serious  nature,  they  are  carried 
out  at  the  shop  of  the  manufacturer  at  which  time  the 
easing  flanges  may  be  refinished  and  the  casing  rebored. 

Gaskets 

Except  for  some  very  special  designs,  every  pump  has 
gaskets  which  may  be  damaged  when  a  pump  is  opened. 

A  new  gasket  should  be  available  for  replacement  if 
needed.  If  the  old  gasket  adlieres  to  the  lower  half  of 
the  casing  rmd  is  in  good  condition,  it  is  not  necessary 
to  replace  it,  but  it  should  be  replaced  if  damaged  in  any 
way.  The  new  gasket  should  be  of  the  same  thickness  as 
the  original  otie,  as  much  as  possible,  of  the  same  type 
of  material  so  that  it  will  compress  to  the  same  extent. 
Too  thick  a  gasket  will  generally  lead  to  casing  cutting 
through  leakage;  if  the  gasket  is  thinner  than  the  original 
one,  tightening  the  two  casing  halves  may  exert  undue 
i  force  on  the  casing  wearing  rings  and  may  distort  them. 
This,  n  turn,  may  lead  to  contact  with  rotating  parts 
and  to  severe  damage. 

In  installing  a  new  gasket,  the  inner  edge  must  be  ac¬ 
curately  trimmed  along  the  edge  of  the  stuffing  box  bore. 
At  all  points  where  the  gasket  abuts  on  the  outer  diameter 
and  sides  of  statio,nary  parts,  the  edges  must  be  trimmed 
squarely  and  neatly — sufficiently  overlapping  so  that  the 
uppier  half  of  the  casing,  when  being  tightened,  will 
effectively  press  the  edges  of  the  gasket  against  the 
stator-parts,  insuring  proper  sealing.  This  trimming  op¬ 
eration  is  most  satisfactorily  accomplished  by  first  ce¬ 
menting  the  gasket  to  the  lower  half  of  the  casing  with 
shellac  and  thereafter  cutting  all  edges  square  with  a 
razor  blade.  Of  course,  all  foreign  matter  must  be  re¬ 
moved  from  the  casing  flanges  before  applying  the 
gasket  to  the  lower  casing  half. 

It  is  recommended  that  powdered  graphite  be  rubbed 
into  the  gasket  before  replacing  the  top  casing  half  in 
reassembling  the  pump.  This  will  prevent  the  gasket 
from  sticking  to  the  upper  half  when  it  is  again  removed. 

MAINTENANCE  OF  IMPELLERS 

An  impeller  removed  from  a  pump  casing  should  be 
minutely  examined  for  unusual  wear.  In  addition  to 


wearing  ring  joint  wear,  an  impeller  may  be  excessively 
worn  through  abrasion,  corrosion  or  cavitation. 

Most  pumps  used  on  general  service  have  bronze  im¬ 
pellers;  those  handling  treated  and  clean  water  have  a 
reasonably  long  life.  Ocoasionedly,  these  pumps  are  op¬ 
erated  on  high  suction  lifts  or  at  part  capacities  and 
impeller  life  is  affected.  Such  situations  require  con¬ 
sultation  with  the  manufacturer  to  see  if  another  im¬ 
peller  design,  more  suitable  for  the  actual  operating 
conditions,  can  be  obtained. 

Pumps  handling  water  containing  sand  may  have 
bronze,  cast-iro;n,  nickel-cast-iron  or  even  chrome-steel 
impellers  depending  upon  the  amount  of  sand,  its  abra¬ 
siveness  and  the  character  of  the  water  itself. 

Generally  it  is  desired  to  use  an  impeller  material 
which  will  form  a  protective  coating  or  film  that  adheres 
firmly  to  the  underlying  metals  £md  is  not  washed  off 
by  the  stream  of  water.  The  presence  of  abrasive  material 
in  the  liquid  pumped  naturally  erodes  such  protective 
films  o,n  many  metals  thus  making  their  use  undesirable. 

Abrasion  wear  is  best  checked  by  a  sedimentation  test, 
letting  a  quantity  of  the  pumped  liquid  stand  in  a  glass 
container  for  a  couple  of  hours  and  examining  the  settled 
particles  for  grit.  A  chemical  laboratory  analysis  of  the 
pumped  liquid  is  generally  necessary  to  determine 
whether  corrosion  is  responsible  for  undue  wear.  Finally, 
cavitation  is  most  generally  accompanied  by  pitting  in 
the  suction  areas  of  the  impeller  and  can  be  frequently 
detected  by  the  crackling  noise  made  by  the  pump  during 
operation.  In  many  cases,  the  increased  cost  of  special 
alloys  is  warranted  if  impellers  become  rapidly  pitted 
or  eroded.  Of  course,  if  corrosion  is  detected,  better 
materials  are  definitely  necessary. 

Impeller  Wear 

In  small  pumps,  wear  on  an  impeller  is  best  corrected 
by  the  replacement  of  the  impeller  by  a  new  one  as  the 
size  does  not  permit  rebuilding  the  impeller  vanes.  In 
medium  size  impellers,  while  rebuilding  by  brazing, 
soldering,  welding,  etc.  is  feasible,  the  cost  is  high  and 
replacement  of  the  entire  impeller  is  better.  Most  large 
size  impellers  can  be  kept  in  service  for  many  years, 
even  with  abrasive  material  in  the  liquid,  by  building  up 
the  eroded  areas  in  some  memner. 

Wear  may  occur  in  the  impeller  hub  over  the  shaft 
mounting  or  at  the  keyway,  although  this  may  happen 
rather  rarely.  The  first  may  be  due  to  porosity  in  ffie 
impeller  casting  which  permits  water  to  seep  through 
from  the  higher  pressure  region  to  the  fit  between  the 
shaft  and  imjjeller,  a^id  to  ultimately  erode  or  corrode 
this  fit.  In  most  cases,  the  shaft  material  will  be  more 
readily  attacked  than  the  impeller  and  corrosion  will 
show  on  the  shaft.  Wear  at  the  keyway  may  occur  if 
the  impeller  is  too  loose  on  the  shaft  or  the  key  not 
properly  fitted.  Finally,  impellers  may  develop  cracks 
because  of  excessive  vibration,  or  due  to  strains  set  up 
during  the  casting  process  and  not  detected  at  the  time 
the  impeller  was  machined.  Cracked  impellers,  jt  has 
been  found,  cannot  be  repaired  successfully  and  are  best 
replaced. 

Balance 

Whenever  an  imf>eller  is  removed  from  the  pump  rotor 
during  an  overhaul,  a  recheck  of  the  balance  of  the 
impeller  is  recommended.  Such  a  recheck  is,  of  course. 
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Fig.  3.  Recommended  wear¬ 
ing  ring  clearances  for  single 
stage  pumps  and  for  non¬ 
galling  materials. 
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essential  whenever  the  impeller  has  been  repaired  in  the 
field.  To  balance  an  impeller  by  hand,  the  impeller  must 
be  mounted  on  an  arbor,  the  ends  of  which  are  placed 
on  two  parallel  and  level  knife  edges.  If  the  impeller 
is  out  of  balance,  it  will  turn  the  arbor  and  come  to 
rest  with  the  heavy  portion  down.  Metal  must  then  be 
removed  from  that  portion  of  the  impeller  but  this  must 
be  done  (1)  so  the  pump  performance  is  not  affected 
and  (2)  so  eddy  currents,  that  will  accelerate  erosion, 
do  not  result.  For  that  reaso,n,  the  drilling  of  holes  is 
undesirable. 

For  a  shrouded  impeller,  the  best  practice  is  to  mount 
the  impeller  off  center  in  a  lathe  and  to  take  a  cut  from 
the  shroud,  deepest  at  the  periphery  as  shown  in  Fig.  2. 
This  might  be  done  on  any  one  or  both  shrouds  depending 
upon  their  actual  thicknesses  and  the  amount  of  metal 
which  must  be  removed. 

In  semi-open  imjjeller  pumps,  the  metal  removed  can 
be  taken  from  the  shroud  if  the  design  permits  or  possibly 
from  the  under  part  of  the  vanes  if  the  vane  or  vanes 
on  the  heavy  side  are  thicker  than  the  others.  This  latter 
method  is  used  in  the  case  of  open  impellers. 

MAINTENANCE  OF  WEARING  RINGS 

Several  questions  arise  in  connection  with  wearing  ring 
maintenance.  These  are: 

1.  Can  impeller  rings  be  mounted  on  an  impeller  and 
used  without  further  machining? 

2.  What  is  the  proper  clearance  between  rings? 

3.  How  much  wear  should  be  allowed  before  renewal? 

4.  How  can  wearing  ring  clearances  be  determined? 

As  to  Question  1,  most  impeller  rings  are  now  pressed 
on  the  impeller.  There  is  always  the  danger  that  some 
distortion  may  result  during  the  mounting  process.  It  is 
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advisable,  therefore,  after  mounting  the  ring  on  the 
impeller  to  check  the  shaft  and  impeller  assembly  on 
centers  to  see  if  the  new  ring’s  surfaces  are  true  and, 
if  not,  to  true  them  up.  If  facilities  are  available  to  do 
this  work  at  the  plant,  it  would  be  as  easy  to  get  slightly 
oversize  rings  from  the  manufacturer  and,  after  mounting, 
turn  the  wearing  surface  to  the  proper  diameter. 

As  to  Question  2,  Fig.  3  shows  one  ma,nufacturer’s 
standard  for  clearances  and  tolerances  for  single  stage 
general  service  type  of  pumps  when  the  two  metals  mak¬ 
ing  the  wearing  joint  are  non-galling.  They  apply,  there¬ 
fore,  to  the  combination  of  bronze  with  a  dissimilar 
bronze,  cast  iron  with  bronze,  steel  with  bronze,  monel 
metal  with  bronze  and  cast  iron  with  cast  iron.  When 
the  metals  involved  gall  easily,  such  as  the  chrome  steels, 
these  values  should  be  increased  by  about  0.002  inch. 
In  the  case  of  multistage  pumps,  the  basic  clearance 
should  be  increased  by  0.002  inch  on  the  diameter  for 
rings  up  to  6  inch  diameter;  by  0.003  inch  for  larger 
rings.  TTie  tolerance  indicated  is  “plus”  for  the  casing 
ring  and  “minus”  for  the  impeller  hub  or  the  impeller 
ring. 

Example 

The  following  example  is  given  for  a  single  stage 
pump  with  joint  of  a  non-galling  combination  of 
materials. 

If  casing  ring  diameter  is  9.000-inch,  correct  machin¬ 
ing  dimension  would  be  9.000-inch  +  .003  ;  9.000-inch 
—  .000.  The  impeller  hub  (or  ring)  would  be  (9.000- 
inch  -  0.018-inch)  or  8.982-inch  +  .000;  8.982-inch  - 
,003.  Actual  diametral  clearances  would  be  between 
0.018-inch  and  0.024-inch. 

Naturally,  if  the  manufacturer’s  recommendation  for 
ring  clearance  and  tolerance  for  the  individual  pu^^) 
is  known,  it  should  be  followed. 
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Fig.  4.  Casing  ring 
of  L-nozzle  lype. 


It  is  difficult  to  make  a  general  statement  on  the 
amount  of  wear  that  should  be  allowed  before  a  pump 
is  dismantled  and  the  wearing  joint  renewed,  as  too 
many  factors  are  involved.  Internal  leakage  through  the 
rings  naturally  means  a  loss  in  efficiency  and  ring  re¬ 
newal  should  be  such  that  the  cost  of  dismantling  will 
be  offset  by  the  power  savings.  Thus  with  constant  use 
and  high  power  costs,  more  frequent  renewal  can  be 
justiiied  than  for  pumps  used  infrequently  or  when 
power  costs  are  low.  A  rough  rule  that  100%  increase 
in  ring  clearance  justifies  ring  renewal  might  be  taken 
as  a  guide. 

In  general,  even  if  the  clearance  is  not  excessive  and 
the  pump  may  be  reassembled  without  renewing  the 
wearing  ring  joint,  it  may  be  advisable  to  check  the  hub 
diameter  of  the  impeller  and  the  inside  diameter  of 
the  stationary  wearing  ring  for  indications  of  eccentricity 
of  wear. 

In  some  cases,  the  wearing  ring  clearances  may  be 
measured  by  inserting  a  feeler  gage  between  the  sta¬ 
tionary  and  rotating  parts. 

If  the  wearing  ring  construction  is  of  the  L-type, 
Fig.  4,  and  the  lip  of  the  L  prevents  the  insertion  of 
the  gage,  an  approximate  check  of  the  cleara,nce  may  be 
made  in  the  following  manner  without  dismantling  the 
motor.  (This  operation,  however,  is  best  carried  out 
with  the  rotor  removed  from  the  pump  casing)  : 


1.  Mount  a  dial  indicator  on  the  impeller.  Fig.  5,  and, 
with  the  stationary  ring  resting  on  the  impeller  wear¬ 
ing  ring  hub,  set  the  dial  reading  to  zero. 

2.  Without  moving  the  impeller  or  dial  indicator,  push 
up  on  the  stationary  ring  from  below  and  record 
the  maximum  dial  reading.  This  corresponds  to  the 
diametral  clearance. 

3.  Repeat  this  operation  for  every  clearance  joint  and 
make  a  record  of  all  readings. 

The  method  described  is  most  applicable  to  multistage 
pumps,  since  in  the  case  of  single  stage  pumps,  once 
the  rotor  is  out  of  the  casing,  the  stationary  rings  may 
be  freely  removed  and  the  clearance  determined  by  mik¬ 
ing  the  two  diameters  and  followed  by  calculating  the 
difference. 

One  note  of  warning:  This  short-cut  method  will  dis¬ 
close  the  extent  to  which  clearances  have  increased,  but 
will  give  no  indication  as  to  the  condition  of  the 
adjacent  clearance  surfaces.  In  other  words,  the  presence 
of  burrs,  grooves  or  indentations  caused  by  the  passage 
of  foreign  matter  through  the  clearances  and  the  resulting 
damage  to  the  surfaces  will  go  undetected. 

RESTORING  CLEARANCES 

Information  will  now  be  given  for  restoring  clearance 
for  three  types  of  pump  design. 

Pump  Without  Rings 

To  restore  the  clearance  between  the  impeller  and 
casing  after  wear  occurs  in  pumps  in  which  no  ring 
is  provided,  the  operator  must  (1)  buy  new  parts,  (2) 
build  up  the  worn  surfaces  by  welding,  metal  spraying 
or  other  means  or  (3)  providing  sufficient  metal  is  avail¬ 
able  either  in  the  casing  part  or  on  the  impeller  hub  or 
both,  install  a  wearing  ring  or  rings. 

Pump  With  Single  Rings 

There  are  three  methods  feasible  in  restoring  the  wear¬ 
ing  ring  clearance  of  a  pump  with  single  flat  or  L-type 
ring  construction: 

1.  Obtain  a  new  casing  ring  bored  undersize  from  the 
manufacturer  and  true  up  the  wearing  ring  hub  of 
the  impeller  by  turning  down  in  a  lathe. 

2.  Build  up  the  worn  surface  of  the  wearing  ring  by 
welding  or  metal  spraying  so  that  it  can  be  bored 
undersize  and  true  up  the  wearing  ring  hub  of  the 
impeller  as  directed  in  (1). 

3.  True  up  wearing  ring  by  boring  oversize,  build  up 


Rg.  5.  Measuring  ring  clear¬ 
ances  with  a  dial  indicator. 
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the  wearing  ring  hub  of  the  impeller  and  machine 
to  give  correct  clearance  with  rebored  ring. 

Methods  (2)  and  (3)  arc  difficult  to  do  successfully 
and  are  only  feasible  in  the  case  of  larger  pumps  and 
if  equipment  is  available  so  the  work  can  be  done  on 
the  premises.  Usually,  building  up  the  wearing  ring 
hub  of  the  impeller  by  welding  is  very  difficult  and, 
in  case  the  wearing  surfaces  are  to  be  so  restored,  a 
pump  with  double  ring  construction  would  be  preferred. 
Method  (1)  is  generally  the  best  procedure. 

Pump  With  Double  Rings 

If  the  pump  is  provided  with  double  flat  or  L-type 
wearing  rings,  the  clearances  may  be  renewed  by  one 
of  the  following  methods: 

1.  Obtain  new  oversize  impeller  ring  and  use  old  casing 
ring  bored  out  larger. 

2.  Obtain  new  casing  ring  bored  undersize  and  use  old 
impeller  ring  turned  down. 


3.  Renew  both  rings  if  necessary. 

4.  Build  up  either  the  casing  or  impeller  ring  by  weldino 
or  metal  spraying,  machining  the  other.  By  altering 
the  ring  build-up,  the  original  leakage  joint  diameter 
can  be  closely  maintained. 

The  comments  as  to  the  relative  merits  of  these  various 
methods  given  for  single  ring  construction  pumps  apply 
to  double  ring  construction  as  well. 

Other  Types  of  Ring  Construction 

As  for  rings  of  other  than  the  flat  type,  maintenance 
should  follow  the  memufacturer’s  recommendation.  In  the 
case  of  labyrinth  rings,  the  complicated  form  of  the 
parts  generally  does  not  permit  either  building  up  the 
worn  surfaces  or  even  utilizing  one  part  bv  remachining. 
As  a  result  replacement  of  both  rings  is  advisory. 

The  next  article  will  discuss  the  maintenance  of  pump 
shafts,  shaft  sleeves  and  bearings,  and  the  reassembly 
of  pump  rotors. 


Cooling  Loads  of  Refrigerated  Trailers 


A  method  for  determining  the  cooling  load  of  re¬ 
frigerated  trailers  is  currently  under  study  at  the  Na¬ 
tional  Bureau  of  Standards  in  a  program  sponsored  by 
the  Department  of  Agriculture,  the  Quartermaster  Re¬ 
search  and  Engineering  Command,  the  Truck-Trailer 
Manufacturers  Association,  and  the  National  Bureau 
of  Standards.  The  objective  of  this  cooperative  project 
is  the  development  of  a  standard  laboratory  rating 
method  that  will  adequately  simulate  the  heat  transfer 
conditions  under  which  trailers  are  actually  operated 
on  the  road. 

For  the  road  tests,  carried  out  at  50  mph  average  road 
speed,  a  tractor  was  altered  to  carry  a  two-stage  gasoline- 
engine-driven  refrigerating  system  and  an  electric  gen¬ 
erator,  also  gasoline-engine-driven. 

Comparison  of  laboratory  and  road  tests  thus  far 
shows  that  the  heat  gain  of  a  refrigerated  trailer  was 
significantly  greater  during  road  operation  than  under 
stationary  laboratory  conditions  for  the  same  ambient 
tem|>erature  and  humidity.  This  increase  ranged  from 
about  20  to  30%  for  the  three  trailers  at  ambient 
conditions  of  100  deg  F  dry  bulb  and  50%  rh.  Since 
these  ambient  conditions  were  not  attained  during  the 
road  tests,  this  comparison  is  based  on  extrapolation  of 
the  observed  data  to  the  standard  laboratory  test  con¬ 
ditions.  The  extrapolated  heat  gain  values  of  the  three 
trailers  for  these  conditions  ranged  from  9000  to  12,600 
Btu  per  hr  for  a  road  speed  of  50  mph. 

The  increase  in  heat  gain  on  the  road  was  due  princi¬ 
pally  to  air  leakage  into  the  trailer  construction  under 
the  impact  pressure  of  the  air  against  the  front  of  the 
trailer.  Additional  small  increases  were  caused  by  solar 
radiation  and  the  movement  of  air,  heated  by  the  engine, 
under  the  floor  of  the  trailer. 

Air  leakage  and  ice  accumulation  in  the  trailers  were 
not  negligible  even  under  stationary  conditions  in  the 
laboratory.  The  weight  gain  rates  caused  by  ice  accumu¬ 
lation  averaged  0.32,  0.54  and  0.98  lb  p)er  hr  for  the 
three  trailers  during  the  laboratory  tests.  By  assuming 


that  the  leakage  air  entered  the  trailer  walls  at  ambient 
conditions  of  temperature  and  humidity  and  left  the 
trailer  body  saturated  at  0  deg.  the  air  leakage  rate 
and  the  heat  transferred  to  the  cooling  unit  by  the  air 
leakage  was  computed  for  each  trailer  from  the  rate 
of  weight  gain.  On  this  basis  the  minimum  air  leakage 
rates  in  the  laboratory  were  235,  395,  and  715  cu  ft 
p>er  hr  and  the  corresponding  values  of  heat  transfer 
caused  by  the  air  leakage  were  740,  1250,  and  2270 
Btu  p>er  hr. 

If  the  heat  transmission  rate  p>er  degree  temperature 
difference  on  the  road,  exclusive  of  heat  transferred  by 
air  leakage,  were  assumed  to  be  the  same  as  in  the  lab¬ 
oratory,  the  air  leakage  could  be  deduced  for  the  road 
tests.  This  procedure  results  in  minimum  air  leakage  rates 
for  the  road  tests  of  970,  860,  and  1590  cu  ft  per  hr 
and  corresponding  heat  transfer  rates  of  3070,  2730,  and 
5030  Btu  p)er  hr  caused  by  air  leakage  at  the  standard 
test  conditions.  On  this  basis,  the  heat  gain  due  to  air 
leakage  ranged  from  32  to  69%  of  the  transmission  heat 
gain.  These  percentages  indicate  that  significant  reduc¬ 
tions  in  cooling  load  could  be  achieved  by  eliminating 
air  leakage  in  trailer  bodies. 

The  effects  of  solar  radiation  on  a  trailer  are  largely 
nullified  by  the  rapid  air  motion  over  the  vehicle  at  50 
mph.  In  a  typical  test  at  this  road  sp>eed  in  bright  siui- 
shine,  incident  solar  radiation  raised  the  surface  tem¬ 
perature  of  the  roof  and  one  side  of  the  trailer  about 
7.5  deg  above  ambient  air  tempjerature.  On  a  weighted- 
average  basis,  this  corresponds  to  approximately  three 
degrees  rise  in  temperature  for  the  entire  exterior  surface. 
When  the  trailer  was  sitting  still,  the  sun  sometimes 
raised  the  roof  temperature  by  as  much  as  25  degrees. 

The  underside  of  the  trailer  warmed  up  as  much  as 
15  de^ees  above  ambient  temp>erature  during  road 
opjeration,  principally  by  waste  heat  from  the  tractor 
engine.  This  rise  would  not  cause  a  very  large  increase 
in  over-all  heat  gain  of  the  trailer  unless  chilled  air 
were  circulated  around  and  under  the  load. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

Salt  Water  Distribution  System 


The  modern  hotel  is  a  complex  building  housing  the 
different  services  and  facilities  necessary  for  proper 
hotel  operation  to  provide  comfort  for  its  guests.  Plumb¬ 
ing  systems  that  are  often  included  in  the  average  ho¬ 
tel  are: 

1.  Sanitary  system 

2.  Storm  system 

3.  Cold  water 

4.  Hot  water 

5.  Chilled  drinking  water 

6.  Lawn  irrigation 

7.  Fire  standpipe 

8.  Sprinklers 

9.  Vacuum  cleaning 

10.  Swimming  pool 

11.  Kitchens 

12.  Other  specialized  plumbing  systems. 

This  list  covers  the  general  systems  required  to  serve 
the  varying  needs  of  a  hotel.  Moreover,  each  of  these 
systems  must  be  adequately  designed  to  fulfill  the  heavy 
demand  load  that  a  building  such  as  a  hotel  places 
upon  them. 

For  hotels  located  near  the  ocean  front  another  type 
of  system  is  often  required.  It  is  a  salt  water  distribu¬ 
tion  system.  Many  hotels  presently  situated  near  the 
ocean  front  are  equipped  with  this  type  of  system  which 
is  an  added  feature  or  attraction  for  the  hotel  and  is 
usually  requested  by  the  hotel  owner. 


Benefits  of  Salt  Water 

Most  people  go  to  the  shore  to  enjoy  its  bathing 
facilities  but  in  addition,  to  gain  the  benefits  of  the 
sun  and  salt  air  plus  the  heathful  benefits  that  are  de¬ 
rived  from  the  salt  water  itself.  In  many  cases,  people 
that  are  convalescing  from  an  illness  or  injury  are  ad¬ 
vised  to  spend  some  time  near  the  shore.  A  salt  water 
distribution  system  affords  year-round  benefits  despite 
the  weather,  condition  of  the  surf,  or  temperature  out¬ 
doors.  It  is  an  added  attraction  for  hotels  located  in 
colder  climates  so  guests  can  enjoy  the  benefits  of  the 
salt  water  during  the  winter  right  in  the  hotel. 

Obtaining  the  Salt  Water 

The  two  major  factors  to  be  considered  before  at¬ 
tempting  the  design  of  a  salt  water  distribution  system 
is  the  location  of  the  hotel  and  the  quality  of  the  in¬ 
tended  source  of  supply.  The  hotel  must  be  located 
near  or  adjoining  the  shore  front  and  permission  must 
be  obtained  from  the  local  or  governing  authorities  to 
extend  a  suction  line  out  into  the  ocean.  The  second 
consideration  is  the  quality  of  the  salt  water.  If  the 
salt  water  is  polluted  or  dirty  then  the  system  should 
not  even  be  considered. 

Assuming  that  the  hotel  is  situated  near  a  clean,  whole¬ 
some  supply  of  salt  water,  then  the  engineer  must 
check  with  the  local  or  governing  authorities  to  learn 
of  requirements  concerning  the  installation  of  piping, 
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Fig.  2.  Arrangement  of  equip, 
ment  and  apparatus  to  pump 
salt  water  from  the  ocean  to 
the  roof  tank  or  pneumatic 
tank  system. 


how  far  off  shore  the  intake  must  be  placed,  and  the 
type  of  intake  that  may  be  utilized.  These  matters  are 
of  vital  importance  and  must  be  carefully  checked  with 
the  authorities. 

In  this  article  we  shall  use  a  20-story  hotel  as  the 
basis  for  design.  The  method  that  may  be  employed 
to  draw  salt  water  from  the  ocean  is  shown  in  Fig.  1. 

Piping  is  extended  out  into  the  ocean  as  shown  in 
Fig.  1.  The  distance  to  which  the  piping  must  be  ex¬ 
tended  must  conform  with  the  requirements  of  the  local 
or  governing  authorities.  Piling  is  driven  down  to  hard 
pan  and  a  substantial  frame  is  secured  to  or  erected 
on  the  piling.  The  salt  water  intake  consists  of  a  bull¬ 
headed  tee  connection  with  a  diameter  that  is  twice 
that  of  the  suction  line  and  is  set  well  above  the  frame 
to  prevent  any  possibility  of  sucking  sand.  A  pipe  flange 
anchors  the  intake  pipe  rigidly  to  the  frame.  The  intake 
connection  is  protected  by  a  screened  cage  of  a  material 
best  suited  for  the  purpose.  The  cage  is  also  securely 
anchored  to  the  frame.  Access  should  be  provided  at 
the  top  of  the  cage  to  allow  periodic  cleaning  of  the 
interior  of  the  cage.  Skin  divers  accomplish  the  task  of 
cleaning  the  interior  and  exterior  of  the  cage  in  a  very 
easy  manner.  Rocks  may  be  placed  around  the  cage  if 
desired.  Again,  the  authorities  will  usually  advise  on 
the  specific  type  of  intake  arrangement  to  be  constructed. 
Many  other  arrangements,  including  well  points,  may 
also  be  used.  The  piping  material  and  its  method  of  con¬ 
necting  is  information  about  which  the  authorities  may 
advise.  If  the  engineer  must  make  this  selection  himself, 
it  is  recommended  that  he  consult  with  a  piping  manu¬ 
facturer  to  establish  the  most  satisfactory  material. 

Means  of  Pumping 

There  are  a  number  of  different  methods  that  may 
be  used  to  draw  water  from  the  ocean. 

One  method  is  shown  in  Fig.  2.  Here  a  pump  draws 
salt  water  from  the  ocean  and  discharges  it  into  the 
suction  tank.  If  desired,  a  strainer  may  be  placed  on 
the  suction  side  of  the  pump  to  intercept  any  foreign 
objects  that  might  be  drawn  into  the  system  despite 
the  screened  cage.  The  suction  tank  can  be  of  water¬ 
proofed  concrete  or  other  suitable  material  that  may 
be  favored.  The  capacity  of  the  suction  tank  must  be 
determined  on  the  anticipated  demand  for  salt  water  in 
the  hotel  and  the  particular  pumping  cycle  needed  for 
the  roof  tank  or  pneumatic  water  system.  For  the  20- 
story  building  used  as  example,  the  tank  should  be  not 
less  than  10,000  gal.  Attention  should  be  given  to  the 
feasibility  of  using  a  two-compartment  tank;  this  is 
very  practical  since  it  permits  one  compatrment  to  be 
cleaned  while  the  other  functions.  The  suction  pump 


delivers  salt  water  to  the  roof  tank  or  the  hydropneu¬ 
matic  tanks. 

Although  only  single  pumps  are  shown  in  Fig.  2, 
dual  pumping  arrangements  are  preferred.  The  piping 
should  include  flexible  connections  to  prevent  the  trans¬ 
mission  of  pumping  noises  throughout  the  system.  Like¬ 
wise,  the  bases  of  the  pumps  should  be  isolated  to  ab¬ 
sorb  pumping  noises. 

Typical  Riser  Arrangement 

Figure  3,  shows  a  typical  riser  diagram  for  tlie  20- 
story  hotel  used  for  example  in  this  article.  It  illustrates 
a  gravity  system  served  by  roof  tanks. 

This  particular  riser  arrangement  is  intended  to  serve 
the  vertical  stack  of  bathrooms.  Note  that  the  riser  is  com¬ 
prised  of  a  soil  stack,  vent  stack,  chilled  drinking  water, 
cold  water,  hot  water  and  cold  salt  water.  A  hot  salt 
water  distribution  system  has  not  been  shown  or  in¬ 
cluded  because  of  the  difficulty  encountered  in  generation 
and  distribution  of  hot  salt  water.  Hot  salt  water  has 
a  very  corrosive  effect  on  all  piping  materials.  There¬ 
fore,  unless  the  hotel  owner  insists  that  hot  salt  water 
be  furnished,  it  need  not  be  included.  A  hotel  guest  can 
obtain  a  bot  salt  water  bath  merely  by  filling  the  tub 
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partially  with  cold  salt  water  and  then  adding  fresh  hot 
water  to  gain  the  desired  temperature. 

Pneumatic  Water  System 

There  are  several  methods  that  can  be  used  to  dis¬ 
tribute  cold  salt  water  in  the  building.  One  is  the  pneu¬ 
matic  water  system  which  is  pictured  in  Fig.  4.  Two 
separate  pneumatic  water  systems  are  employed.  One 
supplies  the  upper  10  stories  of  the  building  while  the 
other  handles  the  lower  10  stories.  Pumps  draw  water 
from  the  suction  tank  and  supply  it  under  pressure  to 
the  tanks.  An  air  compressor  supplies  the  quantity  of 
air  needed  in  the  tank  and  furnishes  the  pressure  needed 
to  force  the  water  up  to  the  various  floor  levels  in  the 
building.  Other  arrangements  of  the  pneumatic  water 
system  can  be  used  with  equal  success. 

Roof  Tank 

Another  popular  method  that  can  be  employed  is  tbe 
roof  tank  system.  This  method  is  illustrated  in  Fig.  5. 
The  pumping  equipment  draws  the  salt  water  from  the 
suction  tank  and  lifts  it  up  to  the  roof  tank  from  which 
the  water  is  distributed  by  gravity  throughout  the  build¬ 
ing.  Pressure  reducing  valves  are  placed  on  those 
branches  where  the  water  pressure  exceeds  any  pre¬ 
scribed  water  pressure  that  the  engineer  has  previously 
selected. 

Since  both  the  pneumatic  water  system  and  the  roof 
tank  are  in  diagrammatic  form,  most  of  the  compon¬ 
ent  control  devices  and  apparatus  that  are  part  of  the 
system  are  not  shown. 

Piping  Materials 

Salt  water  is  rather  difficult  to  handle  with  any  piping 
material.  However,  materials  are  available  that  are  quite 
favorable  for  this  application.  Here  again,  the  piping 
manufacturers  should  be  consulted  for  their  recommen¬ 
dations.  Any  specific  suggestion  on  the  matter  of  mate¬ 
rials  that  can  be  used  with  salt  water  has  been  avoided 


because  it  is  so  important  that  the  engineer  carefully 
check  this  matter  with  piping  manufacturers.  This  is  the 
only  way  in  which  some  reasonable  degree  of  assurance 
can  be  gained  on  the  performance  of  the  particular  ma¬ 
terial  specified.  This  same  attention  must  be  given  to 
the  pumping  equipment  as  well  as  the  valves  and  other 
component  parts  of  the  building’s  salt  water  distribution 
system. 

Typical  Hotel  Room 

For  reasons  of  economy,  bathrooms  in  a  hotel  are 
generally  placed  back  to  back  when  practical.  A  typical 
arrangement  of  two  hotel  rooms  is  shown  in  Fig.  6. 
Here  is  shown  how  the  salt  water  piping  may  be  arranged 
to  serve  the  bathtubs  and  the  water  closets. 

Detailed  Arrangement  of  Piping 

Figure  7  shows  a  detailed  arrangement  of  all  the 
piping  that  might  be  installed  to  serve  the  fixtures  in  a 
hotel  bathroom.  Although  a  singular  arrangement  of 
piping  has  been  shown  for  the  sake  of  clarity,  the  ar¬ 
rangement  for  a  back-to-back  bathroom  would  be  very 
similar  in  that  branch  connections  would  be  extended 
to  supply  the  back-to-back  fixtures. 

In  this  instance,  all  the  plumbing  waste,  vent  and 
water  facilities  have  been  shown  to  offer  a  realistic 
picture  of  the  piping  arrangement.  Note  that  cold  salt 
water  is  supplied  to  the  water  closet  flush  valves.  This 
provision  is  entirely  up  to  the  engineer.  This  specific 
application  has  been  included  because  the  salt  water  is 
available  and  certainly  reduces  the  quantity  of  cold 
fresh  water  that  would  otherwise  be  wasted  for  this 
purpose.  Whether  salt  water  is  to  be  used  for  this  func¬ 
tion  is  a  factor  that  must  be  carefully  considered  by  the 
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Fig.  6.  Typical  arrangement  of  hotel 
room  showing  how  cold  salt  water  pip. 
ing  is  installed. 
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engineer.  If  the  hotel  must  obtain  its  own  fresh  water 
from  deep  wells,  the  use  of  salt  water  for  flushing  pur¬ 
poses  is  a  very  definite  advantage.  In  any  event,  the 
merits  of  this  water  saving  provision  are  worthy  of 
attention. 

Salt  water  is  supplied  to  the  bathtub  but  is  controlled 
by  a  separate  valve  and  is  dispensed  into  the  tub  through 
a  separate  spout.  The  reason  for  this  separation  is  to 
avoid  any  cross  connection  with  the  fresh  water  supply. 
A  salt  water  showering  arrangement  has  not  been  in¬ 
cluded  since  most  persons  seeking  the  benefit  of  salt  water 
fill  the  tub.  However,  if  a  salt  water  shower  is  desired  it 
can  also  be  accomplished  as  a  separate  arrangement. 


Pipe  Covering 

The  salt  water  riser  piping  should  be  covered  with 
an  anti-sweat  pipe  covering  to  avoid  dripping  lines.  In 
fact  the  same  consideration  given  the  fresh  cold  water 
piping  shall  apply  to  the  cold  salt  water  piping. 

Summary 

Since  salt  water  distribution  systems  are  not  a  frequent 
design  experience,  it  is  hoped  that  the  suggestions  offered 
will  be  of  some  help.  The  system  may  be  utilized  for  a 
hotel  or  motel.  To  provide  an  adequate  system,  it  is  neces¬ 
sary  only  that  the  same  thought  be  afforded  as  would 
be  given  to  the  design  of  a  fresh  water  distribution  system. 
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Fig.  7.  Arrangement  of  waste 
and  water  facilities,  including 
cold  salt  water  piping. 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Control  Center  Enables  Hospital  Patients 
To  Handle  Routine  tasks 

An  automatic  bedside  control  panel  that  puts  command 
of  a  dozen  comfort-type  services  right  at  a  hospital  pa¬ 
tient’s  fingertips  has  been  developed  by  Minneapolis- 
Honeywell  Regulator  Co.,  Minneapolis,  Minn.  Fromallat- 
on-his-back  position  the  patient  can — by  merely  flicking 
switches,  pushing  buttons  or  twisting  knobs — use  the 
robot  “genie”  to  perform  a  variety  of  tasks 
The  control  center  was  developed  in  collaboration  with 
hospital  officials  to  help  reduce  increasing  costs  of  pa¬ 


tient  care  by  freeing  the  nurse  from  many  bedside  tasks. 
It  also  keeps  the  patient  happy  by  avoiding  long  delays  in 
receiving  such  services  in  crowded  hospitals.  In  addi¬ 
tion,  a  company  official  points  out  that  the  control  center 
is  the  first  completely  integrated  system  to  apply,  by 
mechanical  means,  the  “self-help”  concept  to  patient  care. 

Here  are  some  of  the  things  the  control  center  enables 
the  patient  to  do  automatically  for  himself: 

Raise  or  lower  the  height  of  a  motorized  bed;  also 
raise  or  lower  both  the  head  rest  and  the  knee  rest. 

Open  and  close  motorized  drapes  on  the  room’s  win¬ 
dows. 

Turn  bedside  electric  lights  on  or  off. 

Regulate  the  room’s  heating  or  air  conditioning. 

Operate  a  closed  circuit  TV  setup,  as  shown  in  photo, 
for  such  uses  as  room-to-lobby  viewing  so  that  the  pa¬ 
tient  can  see  and  talk  with  children  or  other  visitors 
not  permitted  in  the  hospital  room. 

Select  any  commercial  TV  program  emd  adjust  tuning, 
contrast  and  volume  from  pillow  speaker. 

Operate  a  radio,  selecting  different  channels  that  may 
be  piped  into  the  hospital. 

Converse  with  the  nurse,  while  she  is  at  her  station, 
via  a  two-way  intercom. 

The  control  setup  also  includes  a  new-type  automatic 
telephone,  a  self-contained  one-piece  instrument  with  the 
dialing  section  built  into  the  bottom  of  the  hand-piece. 


Six  Ammonia  Compressors 
Cool  Concrete 

Concrete  gives  off  heat  as  it  “sets” — an  undesirable 
trait  when  millions  of  yards  of  concrete  are  involved. 

Six  reciprocating  ammonia  compressors  at  the  Glen 
Canyon  Dam,  in  Arizona,  were  coupled  to  600-hp  syn¬ 
chronous  motors,  supplied  by  Electric  Machinery  Mfg. 
Co.,  Minneapolis,  Minn.,  to  provide  chilled  water  to  meet 
this  problem. 

First,  the  cool  water  is  sprayed  on  the  concrete  aggre¬ 
gate  (sand  and  gravel)  cooling  it  prior  to  its  being  mixed 
with  cement;  this  reduces  the  temperature  of  the  con¬ 
crete  mix. 

After  the  concrete  is  poured,  further  cooling  is  accom¬ 
plished  by  circulating  chilled  water  through  pipes  in 
the  dam. 


Rubber  Shock  Cords  Absorb  Contraction 
Of  Ice  Rink's  Plastic  Pipe 

Using  plastic  pipe,  maximum  recreational  utility  was 
realized  in  the  Kalamazoo  (Mich.)  Parks  Department’s 
newest  skating  rink.  Eleven  miles  of  polyethylene  pipe, 
manufactured  by  National  Tube  Division  of  U.  S.  Steel, 
makes  possible  year-round  use  of  the  rink. 


The  system  uses  3,700  gal  of  brine  which  is  circulated 
through  the  plastic  pipe  at  35  pounds  pressure.  The  thin- 
wall  pipe  is  rated  at  65  psi  at  75  deg  F,  and  125  psi  at  5 
deg — well  in  excess  of  designed  working  pressures. 

Expansion  and  contraction  in  the  plastic  pipe  is  ab¬ 
sorbed  by  rubber  shock  cords,  shown  in  photo,  connected 
to  hooks  on  the  rink  rim.  Pipe  contracts  approximately 
12  inches  in  each  185-ft  loop.  In  warm  weather  the  shock 
cords  are  disconnected  to  permit  removal  of  the  plastic 
refrigerant  pipe,  and  the  rink’s  smooth  floor  can  then  be 
used  for  roller  skating  or  dancing. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


HEATING  EUMENT 
REMOVED  HtOM 
BELL  HOUSING 


by  multiple  units  and  thereby  save  on  initial  costs,  the 
company  points  out. 

Basic  units  range  from  30  to  50  tons.  Twin  units,  with 
necessary  manifolding  provided  for  their  interconnection 


Speeds  Heavy  Oil  from  Storage 

A  tank  suction  bell  heater  with  12  sq  ft  of  heating 
surface  in  a  cylindrical  bell  ISVi  inches  dia  by  16% 
inches  high  is  developed  by  Davis  Engineering  Corp., 
New  York,  N.  Y.  Heater  is  designed  to  speed  withdrawal 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 


Higher  Capacity  Condensers 


Expansion  of  its  AC  Line  of  air-cooled  condensers 
with  ten  new  models  is  announced  by  Halstead  &  Mitchell, 
Pittsburgh,  Pa.  Capacities  from  30  to  100  tons  are  now- 
available.  Use  of  larger  tonnage  units  on  the  bigger 
installations  will  simplify  piping  in  the  field  necessitated 


gas  supply  without  regard  to  flow  conditions  of  either  gas 
or  air.  Tremendous  inputs  are  said  to  be  j>ossible  in 
small  spaces,  and  combustion  is  reported  quiet  and  stable 
at  all  rates  of  air  flow  from  high  excess  to  a  deficiency. 

Packaged  burner  units  based  on  this  principle  are 
illustrated  in  literature  which  is  available  from  the 
manufacturer. 

More  information?  Circle  Item  2,  postcard,  last  page. 


ai  joD  sue,  are  ou,  /u,  ou,  vu  ana  luu-ton  capacities. 

The  entire  line  now  consists  of  18  propeller  fan  models 
ranging  from  3  to  100  tons  nominal  capacity,  covering  a 
wide  range  of  suction,  condensing,  and  entering  air 
temperatures.  The  30-to,n  model  illustrated,  shown  atop 
a  supermarket,  is  one  of  those  described  above. 

More  information?  Circle  Item  I,  postcard,  last  page. 

Integral  Pilot  Flame 

Announced  by  The  Webster  Engineering  Co.,  Tulsa. 
Okla.,  is  the  Webster  Flame  Retention  Ring  gas  burner 
offering  positive,  continuous  ignition  under  all  conditions. 
Unit  incorporates  a  unique  application  of  the  so-called 
“stick-tight”  burner  nozzle  principle  to  the  formerly  un¬ 
stable  ring  gas  burner. 


Retention  Flame 


I  SECTION  THROUGH  RING  j 

There  is  no  total  pre-mixing.  A  small  percentage  of 
the  raw  gas  enters  the  annular  space  under  the  retention 
band,  as  illustrated,  and  is  there  mixed  with  air  enter¬ 
ing  through  the  weeper  ports  on  the  back  side  of  the 
band.  The  ribbon  of  flame  produced  at  the  exit  of  the 
annular  space  furnishes  constant  ignition  to  the  main 


of  No.  6  fuel  oil  from  tank  storage,  while  installing 
through  a  tank  manhole  as  small  as  16  inches. 

Dome-shaped  housing  (the  bell)  opens  at  the  bottom  to 
expose  cast  finned  heating  sections.  Attached  to  the  oil 
suction  line,  the  heater  rests  on  the  bottom  of  a  No.  6 
fuel  oil  tank.  Steam,  hot  water,  or  other  heat  transfer 
media  are  used. 

More  information?  Circle  Item  3,  postcard,  last  page. 


U-Bend  Heat  Exchanger  Tube 

U-bend  heat  exchanger  tube,  in  many  standard  and 
custom  gages,  diameters,  and  lengths,  is  available  di¬ 
rectly  from  Chase  Brass  &  Copper  Co.,  Waterbury,  Conn. 
It  is  presently  manufactured  in  a  choice  of  uniform  gage, 
with  thickened  centers,  or  with  thickened  ends,  depend¬ 
ing  upon  specific  requirements. 

Factory  fabrication  of  U-bend  tube  is  said  to  offer 
many  advantages  to  users  by  eliminating  handling  and 
equipment  costs  for  on-site  bending,  and  by  eliminating 
excess  scrap  and  unnecessary  handling  and  storage.  Tube 
is  bent,  trimmed,  hydrostatically  tested,  and  reamed  prior 
to  shipment.  Tubes  are  shipped  palletized,  and  with  sizes 
arranged  and  labeled  for  optimum  speed  in  on-site  opera¬ 
tions,  the  company  states. 

Standard  U-bend  tooling  will  accommodate  straight 
lengths  up  to  75  ft  in  gages  of  0.049,  0.065,  0.083,  0.095. 
and  0.109  inch,  in  four  diameters  and  many  radii.  Dual 
gage  heat  exchanger  tube  is  also  available. 

More  Information?  Circle  Item  4,  postcard,  last  page. 
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Telescoper  Reaches  High 

X  500-lb  capacity,  electrically  elevated,  high-reach 
telescoper  for  installation  or  servicing  of  piping,  duct¬ 
work,  unit  heaters,  or  ventilators  at  heights  up  to  42  ft, 
is  available  from  Economy  Engineering  Co.,  Chicago., 
Ill.  It  simplifies  a  multitude  of  chores  while  enhancing 
safety,  the  company  states. 


filled  bulb  connected  by  a  capillary  to  the  controller  (For 
pressure  control,  a  pressure  spiral  element  is  used.) 
These  changes  are  relayed  by  the  controller  to  the  valve, 
which  modulates  the  heating,  cooling,  or  pressure 
medium  to  keep  the  process  at  the  desired  point. 

More  information?  Circle  Item  6,  postcard,  last  page. 

Cellular  Pipe  Insulation 

A  preformed,  closed-cell  tube  and  pipe  insulation  is  an¬ 
nounced  by  Presstite-Key stone  Engineering  Products  Co., 
of  St.  Louis,  Mo.,  a  division  of  the  American-Marietta 
Co.  Under  the  tradename  Presst-O-Cel,  the  product  has 
been  designed  to  stop  condensation,  insulate  against  heat 
loss,  and  serve  as  a  vapor  barrier. 


The  unit  includes  dual  elevator-type  cables  and  numer¬ 
ous  other  electrical  and  mechanical  safety  features.  Tele¬ 
scoping  mechanism  operates  on  a-c  current.  Compactly 
constructed,  the  unit  fits  through  normal  doorways.  For 
additional  convenience,  the  unit  can  be  furnished  self- 
propelled. 

More  information?  Circle  Item  5,  postcard,  last  page. 


Indicating  Controllers 


Made  of  expanded  Neoprene,  the  tubular  insulation  has 
a  k  factor  of  0.30  at  10  deg  F.  Qualities  reported  for 
the  insulation  include  perfect  water  and  air  tightness ;  oil, 
acid,  and  alkali  resistance;  long  life;  and  non-support 
of  combustion. 

Insulation  is  packaged  in  convenient  6-ft  lengths.  It 
comes  in  V2*inch  wall  thickness  for  standard  pipe  sizes 
from  %  to  2^  inches. 

More  information?  Circle  Item  7,  postcard,  last  page. 


Minimum  air  usage,  cartridge  components,  and  im¬ 
proved  readability  are  advantages  of  a  new  series  of 
compact  “thin-line”  temperature  and  pressure  controllers 
for  heating,  ventilating,  and  air  conditioning  applica¬ 
tions. 

Called  Series  200,  the  indicating  pneumatic  control 
instruments  are  made  by  The  Powers  Regulator  Co., 


Skokie,  Ill.,  and  are  available  in  three  temperature  and 
four  pressure  ranges  for  stock  delivery.  Other  specifica¬ 
tions  are  available  on  longer  delivery. 

The  controllers  are  used  with  diaphragm-operated 
valves  for  gradual  accurate  regulation  of  temperature 
or  pressure.  Changes  are  sensed  by  a  remote  nitrogen- 


Water  Pressure  Relief  Valves 

Series  39  water  pressure  relief  valves,  furnished  in 
low-  and  high-pressure  set¬ 
tings  and  available  with  or 
without  lever,  are  offered  by 
H.  A.  Thrush  &  Co.,  Peru, 

Ind.  The  company  states 
that  though  they  are  very 
low  in  cost,  valves  are  man¬ 
ufactured  to  high  standards 
and  will  give  many  years  of 
trouble-free  protection. 

Model  39,  without  lever, 
and  Model  39L,  with  lever, 
are  30-lb  valves  for  hot  wa¬ 
ter  space  heating  systems. 

Model  39H,  without  lever, 
and  Model  39HL,  with  lever, 
are  furnished  with  settings 
of  45  to  150  lb  for  domestic 
storage  water  systems.  Inlet  and  outlet  connections  are 
y2  inch.  In  addition  to  brass  body  and  all-brass  working 
parts,  valves  have  heat-resisting  diaphragms  and  high 
temperature  silicone  seats. 

More  information?  Circle  Item  8,  pastcard,  last  page. 
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Electric  Radiant  Heater 

Type  SKR  ceiling  mounted  Chromalox  electric  radiant 
comfort  heater,  announced  by  Edwin  L.  Wiegand  Co., 
Pittsburgh,  Pa.,  is  suitable  for  general  application  but 
especially  recommended  for  hard-to-heat  spots,  particu¬ 
larly  where  overall  room  temperature  cannot  be  main¬ 
tained.  Comfort  is  induced  by  direct  radiation  on  indi¬ 


viduals  and  surroundings,  such  as  desks,  work  benches, 
machinery,  and  the  like,  which  in  turn  become  genera¬ 
tors  of  radiant  heat. 

Heaters  are  equipped  with  two  fixture  stems  which 
provide  minimum  12-inch  spacing  below  combustible 
ceilings.  Each  stem  has  a  canopy  and  fixture  for  attach¬ 
ment  to  standard  conduit  box.  Addition  of  company’s 
input  controller  enables  precise  dialing  of  one  or  a  num¬ 
ber  of  units  to  suit  individual  preferences.  Also,  thermo¬ 
stats  are  available  that  work  through  the  input  controller. 
More  information?  Circle  Item  9,  postcard,  last  page. 


Packaged  Water  Tube  Boiler 

Superior  Combustion  Industries,  Inc.,  New  York,  N.Y., 
announces  an  addition  to  its  line  of  fully  packaged  boil¬ 
ers.  The  new  unit,  designated  as  Model  AS,  is  being 
built  in  capacities  ranging  from  4000  to  13,000  lb  steam 
per  hr.  The  basic  construction  of  the  boiler  is  the  Type 
A  tube  arrangement. 

Efficient  heat  transfer,  without  baffles  and  gas  collect¬ 
ing  |>ockets,  and  protection  for  refractory  has  been 


achieved,  the  company  reports.  Tangent  tubes  in  the 
furnace  wall  eliminate  refractory  baffle  between  the  fur¬ 
nace  and  convection  tube  pass  of  boiler. 

The  mechanical  draft  fan  is  mounted  at  the  rear  of  the 
boiler,  leaving  the  firing  front  uncluttered  and  providing 


positive  air  cooling  of  the  furnace  floor  and  the  front 
firing  wall.  This  also  results  in  more  uniform  air  supply 
to  the  burner  and  better  flame  formation.  Rotary  burn¬ 
ers  are  standard  on  all  sizes,  providing  fully  automatic 
operation,  maximmn  safety,  with  minimum  supervision 
Other  features  include  factory  installed  and  piped  soot 
blowers;  air  shielded,  air  cooled  observation  opening 
which  allows  full  width  viewing  of  the  furnace  without 
danger  to  the  operator;  and  complete  controls  mounted 
to  the  boiler  front  and  easily  accessible  without  the  use 
of  a  platform. 

The  boilers  are  completely  factory  assembled  and  fire 
tested  before  shipment.  They  arrive  at  the  installation 
site  complete  even  to  refractory,  insulation,  and  steel 
jacket.  According  to  the  manufacturer,  they  require  no 
special  foundation  other  than  their  own  structural  steel 
base. 

More  information?  Circle  Item  10,  postcard,  last  page. 


Extra-Long  Baseboard  Lengths 

Beautybase  baseboard  radiation  is  now  available  in 
extra-long  lengths,  in  addition  to  the  standard  10  ft  series 
and  the  short-length  telescoping  series  previously  made, 
reports  the  manufacturer.  Continental  Manufacturing  Co.. 
Baltimore,  Md. 

The  complete  line  now  embraces  enclosure  panels  from 
3  to  16  ft,  in  increments  of  1  ft.  The  longer  lengths  allow 
the  installer  to  place  only  one  panel  per  wall  without 
splicing.  This  feature,  together  with  the  lock-in  enclosure 
brackets  and  the  snap-on  accessories,  greatly  reduces  in¬ 
stallation  time  and  allows  the  exact  job  requirements  to 
be  ordered. 

More  information?  Circle  Item  II,  postcard,  last  page. 


Perforated  Air  DifFusers 

Air  Devices  Inc.,  New  York,  N.  Y.,  announces  a  series 
of  Perfair  perforated  air  diffusers  with  matching  return 
or  exhaust  units.  The  air  diffusers  incorporate  inter¬ 
changeable  cores  available  in  unlimited  air  pattern 


arrangements  for  1-,  2-,  3-,  or  4-way  blows.  These  units 
also  include  built-in  air  controllers  for  positive  adjust¬ 
ment  of  air  deflection  after  the  unit  is  installed. 

The  perforated  face  plate  of  the  diffusers  blends  in 
with  acoustical  ceilings.  Matching  return  or  exhaust 
units  harmonize  perfectly  to  enhance  the  architectural 
design,  according  to  the  company.  Separate  mounting 
frames  permit  quick  and  easy  installation  of  supply  or 
return  units. 

More  informafion?  Circle  Item  12,  posfcard,  last  pag«- 
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Cast  Iron  Soil  Pipe 

Tyler  Pipe  &  Foundry  Co.,  Tyler,  Tex.,  has  made  its 
own  adaptation  of  the  production-proved  Swedish  Akers 
System  which  is  particularly  suitable  for  producing  10-ft 
soil  pipe.  In  this  system,  the  pipe  is  centrifugally  cast 
in  metal  molds.  According  to  the  company,  the  only 


domestic  firm  licensed  to  use  this  method,  the  resulting 
product  is  exceptionally  clean  and  smooth,  inside  and 
out,  and  extra  strong  where  the  hub  joins  the  barrel. 
Uniform  thicknesses  are  assured. 

Tyler  Longs  are  twice  the  length  of  regular  cast  iron 
soil  pipe.  This  reduces  the  number  of  joints  to  caulk, 
saves  time,  and  saves  material  costs.  The  self-centering 
ring  in  the  hub  simplifies  caulking,  insures  perfect  align¬ 
ment,  and  provides  a  more  water-tight  joint. 

Uses  include  vent  stacks,  in  residential  and  commercial 
buildings;  long  runs,  such  as  house-to-city  sewers  and 
industrial  waste  lines;  and  down  spouts,  in  large  com¬ 
mercial  and  industrial  buildings  at  one  joint  per  floor. 
More  information?  Circle  Item  13,  postcard,  last  page. 


Flat-Bladed  Fans 

Three  types  of  general  industrial  fans  for  operation 
from  minus  300  to  plus  1000  deg  F  are  announced  by 
The  New  York  Blower  Co.,  Chicago,  Ill.  According  to 


the  manufacturer,  they  incorporate  advanced  aero¬ 
dynamic  techniques  that  combine  improved  efficiency 
with  the  advantages  of  flat  radial  blad.e  design.  Heavy 
construction  and  extra-heavy  bracing  provide  stable  per¬ 
formance. 


Type  LS  is  designed  for  coarse  materials  and  abrasive 
particles,  and  are  recommended  for  sticky,  heavy,  or 
cibrasive  dust  problems.  The  flat  radial  blades  are  easy 
to  clean  and  will  withstand  corrosive  or  heavy  fumes 
at  temperatures  to  800  deg. 

Type  RIM  is  similar  to  Type  LS,  but  blades  are  con¬ 
nected  at  their  tips  by  a  rim  that  permits  operation  at 
temperatures  up  to  1000  deg.  Type  LM  fans  are  designed 
to  handle  smoke,  gases,  or  air  containing  small  quantities 
of  fine  dust.  Efficient  fume  removal  is  said  to  be  pro¬ 
vided  to  800  deg.  The  new  line  is  fully  described  in 
bulletins  offered  by  the  company. 

More  information?  Circle  Item  14,  postcard,  last  page. 


Automatic  Draft  Control 

Re-design  of  its  Type  H-HG  Sim-Trol  automatic  draft 
control  by  its  manufacturer.  Simplex  Mfg.  Co.,  Fond  du 
Lac,  Wis.,  is  said  to  provide  full  control  of  draft  intensity 
as  well  as  100%  back  pressure  relief  from  any  cause. 
Though  made  for  small  boiler  installations,  nothing  is 
sacrificed  in  construction,  the  company  states. 


Units  are  available  in  all  sizes  from  6  to  24  inches, 
inclusive,  and  are  recently  available  as  a  combination 
control  for  coal-oil-gas-fired  plants.  Use  of  one  control 
for  all  types  of  fuel  will  simplify  inventory  problems. 
When  used  for  coal-  or  oil-fired  plants,  the  stop  at  the 
top  of  the  control  is  turned  downward  to  limit  the  gate 
action  to  draft  control  only.  When  used  with  gas-fired 
equipment,  the  stop  is  turned  upward  to  provide  dual 
action  of  the  gate. 

According  to  the  manufacturer,  all  Type  H-HG  imits 
may  be  installed  on  the  side  or  under  the  breeching,  the 
latter  placement  providing  a  combination  unit  of  draft 
control  and  horizontal  down  draft  diverter  or  hood. 
More  information?  Circle  Item  15,  postcard,  last  page. 


Ignition  Electrodes 

Ignition  Components  Co.,  Inc.,  Bloomfield,  N.  J.,  an¬ 
nounces  I -CEE  ignition  electrodes  for  domestic  and  indus¬ 
trial  applications  in  oil  or  gas  burners. 

Every  type  of  tip,  whether  standard  or  custom  design, 
will  be  completely  manufactured  in  the  plant.  This  in¬ 
cludes  ceramic  insulator  bodies,  high-chrome  alloy  steel 
rods,  and  brass  terminals. 


More  information?  Circle  Item  16,  postcard,  last  page. 
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Ball  Bearings  Improved 

Two  series  of  relubricatable  ball  bearing  pillow  blocks 
with  improved  seals,  a  redesigned  housing,  and  lower 
prices  are  introduced  by  The  Fafnir  Bearing  Co.,  New 
Britain,  Conn.  Units  are  designated  as  the  LSA  or 
Standard  Series  and  the  LSAO  or  Heavy  Duty  Series. 
Both  lines  incorporate  integral  seal  bearings. 


The  newly-designed  housing  combines  greater  strength 
with  an  overall  streamlined  appearance,  the  company 
states,  while  prices  on  both  series  have  been  reduced 
below  those  of  the  company’s  existing  SA  and  SAG  lines. 

All  LSA  and  LSAO  units  will  have  the  same  base-to- 
center-height  dimension  and  bolt  hole  spacing  as  the  SA 
and  SAG  lines  respectively.  The  LSA  series  will  be 
offered  in  sizes  up  to  and  including  2-15/16  inches;  the 
LSAO  up  to  and  including  3-15/16  inches.  The  two 
new  series,  although  offering  distinct  improvements,  will 
not  immediately  obsolete  the  older  SA  and  SAG  lines. 
More  information?  Circle  Item  17,  postcard,  last  page. 


Low  Side,  No-Draft  Units 

Air  conditioning  air  handling  units  in  3-,  5-,  8-,  10-, 
and  15-ton  capacities  designed  with  an  improved  ‘‘free- 
throw”  plenum  chamber  and  with  a  simply  installed 
heating  coil  accessory,  are  introduced  by  Typhoon  Air 
Conditioning  Co.,  Brooklyn,  N.  Y.,  division  of  Hupp 
Corporation.  Units  may  be  suspended  from  the  ceiling 
or  recessed  into  the  wall. 

Designed  for  free-throw  or  ductwork  installation,  the 


plenum  used  for  free  throw  distributes  air  effectively 
without  drafts,  the  company  states.  Large-capacity  blow¬ 
ers  overcome  aid  resistance  in  duct  work  installations  to 
provide  full  rated  cooling. 

The  units  may  be  used  with  water  cooled  or  waterless 


air  conditioning,  or  as  parts  of  chilled  water  systems. 
Available  with  hot  water  or  steam  coils,  the  units  may 
also  be  used  for  heating. 

Accessory  heating  coils  are  designed  for  easy  installa¬ 
tion  and  with  the  same  attractive  finish  as  the  unit 
itself:  a  soft-textured,  tan,  baked  enamel.  Filters  are 
installed  on  the  rear  of  the  heating  coils  so  that  air  is 
cleaned  before  it  enters  the  coils.  Gnly  the  joining  of 
piping  lines  is  required  to  complete  the  heating  in¬ 
stallation. 

More  information?  Circle  Item  18,  postcard,  last  page. 


Boiler  Feedwater  Units 

BFC  boiler  feedwater  units,  developed  specifically  for 
low  pressure  boilers,  are  announced  by  Federal  Pump 
Corp.,  Brooklyn,  N.  Y.  They  are  manufactured  for  sim¬ 
plex,  duplex,  and  multiple  installations  and  are  of  the 


completely  assembled,  horizontal  type.  They  are  said  to 
perform  well  in  industrial,  commercial,  and  residential 
installations. 

Units  receive  return  condensate  from  the  system,  sup¬ 
ply  make-up  water  to  automatically  maintain  correct 
boiler  feed  water  level  in  receiving  tank,  and  pump  water 
to  boiler  to  maintain  automatically  the  proper  boiler 
water  level  by  means  of  a  boiler  water  level  pump  con¬ 
troller.  Pumping  rate  is  approximately  three  times  the 
rate  of  evaporation  for  the  indicated  boiler  horsepower. 
Bulletin  127  contains  all  details,  specifications,  and  engi¬ 
neering  selection  data. 

More  information?  Circle  Item  19,  postcard,  last  page. 


Strainers  for  600-Psi  Steam 

A  line  of  pipeline  strainers  made  of  ductile  iron  is 
produced  by  Strong  Steam  Specialties  Div.,  Strong,  Car¬ 
lisle  &  Hammond,  Conneaut,  Ghio.  These  strainers  are 
said  to  withstand  pressures  of  600  psi  at  650  deg  F, 
providing  80%  of  cast  steel  service  at  roughly  half  the 
price.  They  are  available  for  standard  pipe  sizes  from 
%  to  2  inches. 

According  to  the  manufacturer,  ductile  iron  strainers 
will  bend  or  twist,  but  not  break,  in  case  of  fire  or 
explosion,  making  them  particularly  adaptable  in  appli¬ 
cations  where  the  strength  of  cast  steel  has  been  pre¬ 
viously  required. 

More  information?  Circle  Item  20,  postcard,  last  page. 
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New  Grille  Line 

A  line  of  all-aluminum  extruded  Airline  Grilles,  de¬ 
signed  to  match  a  wide  range  of  architectural  finishes, 
is  developed  by  Waterloo  Register  Co.,  Inc.,  Waterloo, 
Iowa.  The  grilles  are  available  in  one-piece  continuous 
construction  up  to  12  ft  long  and  are  designed  for  use 
in  many  locations,  including  floor,  sill  and  wall. 


weight  are  important  considerations  in  control  installa¬ 
tions.  Features  include  external  adjustments  for  setting 
operating  range;  visible  hermetically  sealed  mercury 
switch  which  shows  at  a  glance  whether  switch  circuit 
is  on  or  off;  and  ^/2-inch  external  pressure  connection 
with  ^-inch  internal  pressure  connection.  Finished  in 
natural  aluminum,  control  is  available  in  21  operating 
ranges  from  0.30  inches  vacuum  to  0-1000  psi. 


Grilles  are  suitable  for  these  applications  because  a 
bar-support  method  makes  them  practically  tamper-proof, 
the  company  states.  This  method  involves  integral  con¬ 
struction  of  bars  and  supports  incorporating  the  use  of 
aluminum  rods  that  tie  the  grille  work  securely  to  the 
frame. 

Included  in  the  line  are  grilles  designed  for  use  as 
return  or  exhaust  grilles,  or  as  supply  grilles  in  heating 
and  air  conditioning  in  either  sill  or  floor  installations, 
or  for  sidewall  applications,  including  those  where  there 
are  ceiling  obstacles  to  air  distribution.  A  comprehensive 
selection  guide  prepared  for  use  by  architects,  engineers, 
and  contractors  is  available. 

More  information?  Circle  Item  21,  postcard,  last  page. 


It  is  claimed  that  this  control  will  maintain  a  uniform 
temperature  of  photo  processing  solutions  within  0.1 
deg  F.  The  control  has  many  other  laboratory  applica¬ 
tions  since  it  may  be  set  at  any  temperature  between 


More  information?  Circle  Item  22,  postcard,  last  page. 


For  Photographic  Solutions 

An  automatic  water  jacket  temperature  control  valve. 
Model  14,  is  announced  by  Stouffer  Graphic  Arts  Equip¬ 
ment  Co.,  South  Bend,  Ind.  It  consists  of  a  thermostat, 
two  electrically  operated  valves,  one  for  the  hot,  and 
one  for  the  cold  water  line,  strainers,  discharge  tube 
with  jet  nozzle,  and  necessary  fittings. 


Explosion-Proof  Pressure  Control 

Announced  by  The  Mercoid  Corp.,  Chicago,  III.,  is  an 
explosion-proof  pressure  control  for  use  in  hazardous 
locations.  It  is  listed  by  Underwriters  Laboratories,  Class 


b  Group  C  and  D;  Class  2,  Group  E,  F,  and  G;  NEMA 
7-9,  9A. 

The  control  is  designed  to  be  used  where  space  and 


10  and  90  deg.  Thermostats  for  higher  or  lower  tem¬ 
peratures  are  supplied  to  order. 

In  operation,  the  control  valves  automatically  intro¬ 
duce  hot  or  cold  water  intermittently  into  the  water 
jacket  or  tank  as  required.  The  jet  is  designed  to  cause 
great  turbulence  and  completely  mix  the  water  jacket 
periodically.  Because  a  continuous  flow  of  water  is  not 
necessary,  this  control  is  said  to  be  economical  to  operate. 
More  information?  Circle  Item  23,  postcard,  last  page. 


Duct  System  Materials 

Introduced  for  residential  and  commercial  duct  sys¬ 
tems  is  Fiberglas  rigid  insulation  with  a  vapor  barrier  of 
thick  embossed  aluminum  foil  adhered  with  a  flame- 
resistant  adhesive.  The  duct  materials,  manufactured  by 
Owens-Corning  Fiberglas  Corp.,  Toledo,  Ohio,  in  rec¬ 
tangular  and  round  sizes,  provide  both  the  duct  system 
and  the  insulation  in  one  product. 

Because  the  rectangular  ducts  are  actually  flat  prescored 
insulation  boards,  ready  for  folding  into  duct  sections, 
they  both  deaden  undesirable  noise  and  permit  high 
velocity  of  heating  and  cooling  air.  The  aluminum  foil, 
bonded  to  the  exterior  of  the  ducts,  serves  both  as  a 
vapor  barrier  and  as  a  tough  exterior  finish. 

More  information?  Circle  Ifem  24,  posfcard,  last  page. 
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Adjustable  Top  Floor  Cleanout 

Designed  for  installation  on  sewer  cleanout  risers,  the 
Leveleze  floor  cleanout  has  a  rolled  thread  adjustable 
top  which  can  be  raised  or  lowered  to  permit  the  floor 
plate  to  meet  the  finished  floor  level,  according  to  the 


out  of  phase  when  power  is  restored,  delivering  heat  at 
the  wrong  times.  In  the  case  of  the  new  models,  how¬ 
ever,  with  power  resumed,  there  is  normal  operation  of 
the  heating  system.  Outages  up  to  17  hr  or  a  series  of 
shorter  outages  within  that  time  are  accommodated. 
Spring  is  rewound  automatically  after  each  outage. 

More  information?  Circle  Item  26,  postcard,  last  page. 


Sample  Fluid  Cooler 

Model  SSLC-225  sample  fluid  cooler  with  a  stainless 
steel  heat  transfer  coil  is  announced  by  Young  Radiator 
Co.,  of  Racine,  Wis.  This  newly  designed  version,  in¬ 
corporating  a  Type  316  stainless  steel  coil,  is  available 


manufacturer,  Josam  Manufacturing  Co.,  Michigan  City, 
Ind. 

Cleanout  has  a  cast  iron  body,  and  an  internal  plug 
which  provides  protection  against  back  flow  from  sewers 
in  areas  subject  to  periodic  floods.  This  plug  is  easily 
removed  to  permit  drainage. 

The  cleanout  can  be  furnished  with  either  of  the  words 
SAN  or  STORM  in  addition  to  the  letters  CO  cast  in 
the  cover.  This  identification  permits  maintenance  men 
to  differentiate  between  sanitary  and  storm  sewers  when 
lines  become  clogged.  This  is  particularly  advemtageous 
where  storm  and  sanitary  sewer  lines  run  parallel  to  each 
other. 

More  information?  Circle  Item  25,  postcard,  last  page. 


Keeps  Going  When  A-C  Fails 

Automatic  time  switch  controls  for  heating  systems, 
that  will  continue  to  operate  for  extended  periods  during 
power  outages,  are  announced  by  Heating  Controls  Div., 
Tork  Time  Controls,  Inc.,  Mount  Vernon,  N.  Y.  Called 


Reserve  Power  controb,  they  are  available  in  both  seven- 
day  models  and  in  units  that  provide  for  week-end  omis¬ 
sion. 

Reserve  power  is  supplied  by  an  electrically  wound 
spring.  The  spring  is  released  and  rewound  daily  to 
keep  it  in  good  condition.  According  to  the  manufac¬ 
turer,  time  control  switches  without  reserve  power  are 


for  control  testing  purposes  in  chemical  processing  plants, 
paper  mills,  boiler  systems,  and  laboratories. 

The  stainless  steel  heat  transfer  coil  permits  the  han¬ 
dling  of  fluids,  vapors  and  gases  too  corrosive  to  be  han¬ 
dled  by  the  copper  alloy  coil  of  the  Model  LC-125  stand¬ 
ard  cooler.  The  new  cooler  will  reduce  temperatures 
from  600  deg  F  to  100  deg  at  working  pressures  up  to 
2500  psi. 

More  information?  Circle  Item  27,  postcard,  last  page. 


Refrigerant  Charging  Manifold 

Ansul  Chemical  Co.,  Marinette,  Wis.,  introduces  a 
lightweight,  flexible  charg¬ 
ing  manifold  for  use  with  its 
packaged  refrigerants.  The 
manifold  has  a  three-way 
valve  and  coupling  arrange¬ 
ment  which  permits  the  use 
of  one,  two,  or  three  cans  of 
packaged  refrigerant. 

Charging  manifold  is  de¬ 
signed  for  use  with  virtually 
any  type  of  canned  refriger¬ 
ant.  The  serviceman  can  con¬ 
trol  the  discharge  of  refrig¬ 
erant  by  the  three  separate 
valves,  saving  the  unused  cans  for  future  use.  j 

Included  in  the  kit  are  the  valve  and  coupling  median-  | 
ism  along  with  a  charging  hose.  Single  units  are  avail¬ 
able  if  only  one  can  of  refrigerant  is  required.  Any 
standard  pressure  gage  can  be  inserted  in  place  of  the 
plug  at  the  junction  of  the  charging  hose  and  the  three 
couplings. 

More  information?  Circle  Item  28,  postcard,  last  pag<- 
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For  Use  When  Gas  Fails 

To  maintain  heat  processing  operations,  space  heating, 
water  heating,  cooking  or  refrigeration  during  periods  of 
fuel  cutoff,  Selas  Corp.  of  America,  Dresher,  Pa.,  is 
marketing  a  propane  diluter  which  automatically  supplies 
accurate  mixtures  of  propane  and  air,  or  butane  and  air. 

Available  for  small,  medium  and  large  installations. 


propane  diluters  provide  simplified  interchangeability 
without  having  to  adjust  appliances  or  gas  burners,  the 
company  states.  They  can  be  connected  to  existing  gas 
piping  and  eliminate  the  need  for  dual  piping,  separate 
air  blowers,  inspirator  mixers,  or  the  like. 

Unit  incorporates  a  balanced  pressure,  full-floating 
mixing  valve  with  precision-machined  gas  and  air  meter¬ 
ing  ports.  The  valve  is  adjusted  through  a  vernier  type 
worm-wheel  mechanism  for  precise  control  of  gas-air  ratio 
and  is  capable  of  turndown  through  a  range  of  50:1. 

More  Information?  Circle  Item  29,  postcard,  last  page. 


Vacuum  Inlet  for  Chalk  Dust 

The  addition  of  Tray  vac  built-in  vacuum  chalkboard- 
tray  inlets  to  the  firm’s  lines  of  engineered  housekeeping 
appliances  is  announced  by  H-P  Products,  Inc.,  Louis¬ 
ville,  Ohio. 

Designed  for  rapid  removal  of  chalk  dust  from  trays 


and  erasers  before  it  can  contaminate  the  air  or  soil  the 
floor,  Trayvac  can  be  installed  on  chalkboards  in  new  or 
existing  buildings  equipped  with  a  central  vacuum  sys¬ 
tem.  All  that  is  required  are  flat  chalk  trays  to  which 
inlet  valves  can  be  connected.  For  existing  buildings  not 
equipped  with  a  central  vacuum  system,  the  manufacturer 


will  make  specific  recommendations. 

Dust  in  the  chalk  trays  is  disposed  of  by  simply  push¬ 
ing  it  to  an  inlet  valve  with  the  eraser.  Erasers  are  cleaned 
dustlessly  by  gently  gliding  them  over  an  inlet  valve. 

More  information?  Circle  Item  30,  postcard,  last  page. 


Air-Powered  Sludge  Pump 

An  air-powered  sludge  pump.  No.  275,  which  can 
remove  42  gal  of  sediment-filled  water  a  minute  at  a 
175-ft  head,  is  announced  by  Thor  Power  Tool  Co., 
Aurora,  Ill.  It  has  no  motor  and  its  few  working  parts 
are  stainless  steel  and  automatically  lubricated. 


Designed  for  continuous,  two-stage  breathing  cycle, 
pump  draws  in  sediment  by  air  suction  until  its  tank 
capacity  is  reached,  then  automatically  changes  cycle  to 
close  the  inlet  valve,  open  the  outlet  valve,  and  expel 
the  contents  under  pressure.  It  is  capable  of  entering  an 
opening  18  by  121/4  inches,  and  can  draw  in  water  con¬ 
taining  sand,  rock  cuttings,  and  other  sediment  up  to 
20-ft  suction  lift  and  deliver  it  up  to  175-ft  pumping 
head,  company  states. 

More  information?  Circle  Item  31,  postcard,  last  page. 


Powder  Descales  Water  Systems 

A  pmwdered  descaler  called  Super  Scale  Solve  is  an¬ 
nounced  by  Magnus  Chemical  Co.,  Garwood,  N.  J.,  for 
removal  of  calcium  carbonate  and  magnesium  hydrate 
from  heat  exchangers,  boilers,  evaporators,  and  other 
types  of  water  systems. 

Because  in  pwwdered  form,  handling  of  concentrated 
liquid  acids  is  avoided,  thus  minimizing  the  hazards  of 
serious  burns  or  fumes,  the  company  says.  Also,  there 
are  no  carboys,  deposits,  and  returns.  Effectiveness  of  an 
8-oz  per  gal  aqueous  solution  is  said  to  be  equal  to  a 
4.5%  liquid  acid  solution.  Light  scale  and  rust  forma¬ 
tions  are  removed,  while  no  appreciable  action  on  sound 
metals  will  take  place.  Scale  is  converted  to  highly  solu- 
able  salts. 

According  to  the  manufacturer,  no  special  equipment 
is  required  for  application:  a  built-in  indicator  gives 
visual  control  of  solutions. 

More  Information?  Circle  Item  32,  postcard,  last  page. 
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New  Split  Case  Pump  Line 

A  line  of  horizontal  split  case  pumps  for  hot  and  cold 
water  handling,  designated  the  AquaLine,  is  introduced 
hy  Peerless  Pump  Div.,  Food  Machinery  and  Chemical 
Corp.,  Indianapolis,  Ind. 

Primarily  designed  for  the  general  purpose  applica¬ 
tions  of  the  building  trades,  these  pumps  are  available 
in  shaft  sealed  types  in  1^2  to  4-inch  discharge  sizes  and 
in  packing  gland  types  in  4  to  8-inch  discharge  sizes. 
Capacity  and  head  ranges  of  the  packing  gland  types 
are  up  to  2600  gpm  and  up  to  280  ft,  respectively,  and 
capacity  and  head  ranges  of  the  shaft  sealed  types  are 
up  to  950  gpm  and  up  to  350  ft,  respectively.  Liquid 
temperature  limits  for  the  shaft  sealed  types  is  180  deg  F 
and  for  the  packing  gland  types  is  250  deg.  Motor  sizes 
range  from  1  to  75  hp. 

A  horizontal  split  case  design,  with  split  at  centerline 
of  pump  shaft,  facilitates  inspection  and  maintenance  of 
rotating  parts.  All-bronze,  enclosed  type  impellers  are 
hand  finished  and  balanced.  Bronze  case  wear  rings 
are  replaceable.  Included  also  are  quality  alloy  steel 
shafting,  machined  all  over  to  gage;  and  Alemite-fitted, 
grease  lubricated  ball  bearings. 

All  pump  sizes  are  to  be  carried  in  stock  for  imme¬ 
diate  delivery  by  factory  and  district  warehouses. 

More  information?  Circle  Item  33,  postcard,  last  page. 


Discs  Control  Air  Flow 

A  unit  ventilator,  called  the  Praetorian,  utilizes  two 
aerodynamic  discs  for  control.  Announced  by  Valve- 
blower  Co.  of  California,  Inc.,  Santa  Fe  Springs,  Calif., 
the  unit  is  available  in  two  sizes  with  three  coil  arrange¬ 
ments  each,  for  heating  and  cooling.  A  large  range  of 
capacities  is  now  in  production,  for  schools,  offices, 
and  commercial  buildings,  the  company  states. 

Water  valves  play  no  part  in  controlling  the  unit.  Two 
aerodynamic  discs  move  axially  along  a  center  supported. 


horizontal,  hollow  shaft.  Space  between  them,  one-half 
the  wheel  width,  is  constant.  Each  blower  is  a  double¬ 
inlet,  double-width  unit.  By  this  arrangement,  each  unit 
delivers  the  air  quantity  of  a  single-width  wheel  at  any 
given  time.  When  discs  move  to  the  left,  the  right  side 
increases  its  air-handling  capacity  by  the  same  amount 
as  the  other  side  reduces  its  air  handling  capacity.  One 
side  of  each  blower  assembl)  draws  fresh  air  only,  the 
other,  heated  or  cooled  air  only.  Minimum  fresh  air 


intake  can  be  fixed.  Overriding  room  temperatures  are 
said  to  be  eliminated. 

According  to  the  manufacturer,  special  attention  is 
given  to  quiet,  trouble-free  performance  by  provision  of 
permanently  lubricated  bearings,  hard  anodized  Dural 
shaft,  and  graphite-impregnated  nylon  bushings  in  all 
moving  parts. 

More  information?  Circle  Item  34,  postcard,  last  page. 


Foil-Faced  Duct  Insulation 

An  incombustible,  foil-faced  spun  mineral  wool  duct 
insulation  is  announced  by  Baldwin-Hill  Co.,  Trenton, 
N.  J.  The  material  has  been  added  to  the  company’s 
complete  line  of  insulations  for  heating  and  air  condi¬ 
tioning  ducts.  It  is  designed  specifically  to  provide  a 
vapor  barrier  meeting  “fireproof”  building  requirements 


and  also  to  present  an  attractive  finished  appearance  on 
exposed  ducts  without  extra  finishing  steps.  Composed  of 
spun  mineral  wool,  the  insulation  is  faced  on  one  side 
with  embossed  aluminum  foil  0.0025-inches  thick. 

Foil-faced  duct  insulation  comes  in  24  x  48  inch  semi¬ 
rigid  sheets,  1,  1^2?  and  2  inches  thick.  Having  a  density 
of  only  7  lb  per  cu  ft,  it  is  lightweight,  easy  to  handle, 
and  easy  to  cut  with  a  knife  to  conform  to  curved  and 
irregular  surfaces.  The  material  has  a  k  factor  of  0.24 
at  a  mean  temperature  of  75  deg  F,  and  will  withstand 
temperatures  to  150  deg. 

More  information?  Circle  Item  35,  postcard,  last  page. 


New  Lab  Fixture  Line 

What  it  describes  as  a  highly  specialized  and  compre¬ 
hensive  line  of  laboratory  service  fixtures  is  announced 
by  T&S  Brass  &  Bronze  Works,  Inc.,  Westbury,  Long 
Island,  N.  Y.  The  company  is  well  known  as  a  manu¬ 
facturer  of  plumbing  specialties  in  the  food  service  and 
institution  fields. 

Called  Lab-Flo,  the  line  is  serviced  by  a  full-scale 
sales-service  organization,  and  the  company  is  ready  for 
full  production  and  deliveries.  Included  are:  fixtures, 
hose  cocks,  remote  controls,  and  combination  units  for 
water,  gas,  and  air.  Detail  drawings  and  catalog  infor¬ 
mation  are  offered. 

More  information?  Circle  Item  36,  postcard,  last  page. 

(Continued  on  page  106) 


Now. . .  more  trapping  value 
for  your  money ! 

NEW  SARCO  FLOAT-THERMOSTATIC  STEAM  TRAP 
with  improved  engineering  features 


TtlERMOSTATIC  BELLOWS 

FOR  AIR  BY-PASS  HEAVY-WALL  COPPER  FLOAT 


EASY  ACCESS  TO 
Aa  WORKING  PARTS 

Entire  trap  mechanism  is 
itteched  to  easily  remova¬ 
ble  cover.  No  disturbing 
of  inlet  and  outlet  con- 


To  insure  long  life  -  made 
of  special  copper  alloy, 
drawn  and  corrugated  by 
exclusive  process  in  Sarco's 
plant. 


Reinforced  at  lever  connection 
for  greater  dura 


SEMI-STEEL 
BODY  AND  COVER 
Rated  at  125  psi 
steam  working  pres- 


VALVE  HEAD 
STAINLESS  STEEL 
BAU  BEARING 
Its  accuracy  and  hard¬ 
ness  insure  tight  shut¬ 
off,  long  life. 


VALVE  MECHANISM 
Valve  arm,  bracket,  seat 
ball  head -all  of  stain¬ 
less  steel.  Seat  is  hard¬ 
ened. 


SIDE  INLET  AND  OUTLET 
Pipe  can  be  connected  ver¬ 
tically,  horizontally,  or  at 
right  angles. 


This  new,  improved  Sarco  Float- Thermostatic 
Steam  Trap  Type  FT  discharges  condensate  at 
steam  temperature  continuously  and  without 
shock. 

Recommended  to  drip  steam  mains,  unit  heat¬ 
ers,  blast  coils,  heat  exchangers,  and  other  allied 
process  equipment,  requiring  accurate  temperature 
control. 

Air  Binding  Impossible  — equipped  with  sepa¬ 
rate  thermostatic  air  vent,  which  removes 
automatically  and  immediately  all  air  and  incon¬ 
densable  gases  reaching  trap.  Balanced  pressure 
vent  self-adjusts  to  all  operating  pressures.  Its 


location  above  condensate  level  permits  discharge 
of  air  and  gases  reaching  trap  after  start-up.  Does 
not  require  adjustment  when  pressures  change. 

Sizes  — H  and  1" 

For  steam  pressures  —  0  to  125  psi 

Write  lor  Bulletin  455-B  to  Sarco  ^Company  Inc^ 
635  Madison  Avenue,  New  York  22,  N.Y. 

2210B 
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(Continue  from  page  104) 

Installed  Vacuum  System 

Forney  Industries,  Fort  Collins,  Colo.,  announces  the 
purchase  of  Central  Vacuum  Systems  Mfg.  Co.,  and  the 
complete  redesign  of  the  Miracle  Aire  installed  vacuum 
system. 

The  vacuum  cleaning  system  has  three  times  the  power 
of  the  best  portable  cleaners,  the  company  states,  requires 
filter  replacement  only  once  a  year  in  ordinary  service, 
and  is  fully  automatic.  Each  room  or  area  of  the  house 
or  commercial  building  is  supplied  with  plug-in  outlets 
from  which  the  21-ft  flexible  bose  can  reach  every  nook 
and  comer,  floor  to  ceiling.  When  the  outlet  cover  is 
raised,  the  cleaner  automatically  starts  operating,  and 
stops  when  the  cover  is  closed. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Removes  Free  Moisture 

A  self-emptying  moisture  separator,  without  moving 
parts,  said  to  remove  under  minimal  pressure  drop  limits 
from  97-100%  of  free  moisture  from  any  gas  stream,  is 
announced  by  South  Wind  Div.,  Stewart-Warner  Corp., 
Chicago,  Ill. 

The  separator  was  developed  for  aircraft  air  condi¬ 
tioning,  to  prevent  intolerable  fogging  in  crew  space  or 
blinding  condensation  on  windows,  particularly  during 
descent  and  landing.  However,  the  company  expects  that 
the  device  has  many  applications  unrelated  to  its  original 
function.  It  is  effective  on  such  fluids  as  alcohol,  am¬ 
monia,  Freon,  and  to  some  degree  on  oils,  and  will  re¬ 
move  moisture  from  any  gas  compatible  with  the  ma¬ 
terials  from  which  the  separator  is  fabricated. 

Use  of  the  company’s  Liquid-Lock  wick  material,  first 


employed  in  evaporative  cooling  equipment,  and  of 
specially  designed  vanes  at  the  inlet  of  the  separator,  pro¬ 
duce  the  high  moisture  removal  efficiency  of  the  unit. 
Its  operation  in  removing  moisture  from  an  air  line  or 
stream  is  as  follows: 

As  air  enters  a  conical  inlet,  the  vanes  impart  a  spin¬ 
ning  motion  to  it,  causing  the  liquid  particles  to  scrub 
the  interior  surfaces  and  bottom  of  the  unit,  where  the 
air  makes  a  U-tum  before  passing  on  through  the  unit. 
The  wicking,  used  to  line  these  surfaces,  having  a  high 
affinity  for  emy  liquid,  traps  and  retains  the  liquid  par¬ 
ticles,  whatever  their  size. 


The  combination  of  (a)  capillary  action  within  the 
wick  material,  (b)  centrifugal  force  created  by  the  air 
turbulence  set  up  by  the  vanes,  and  (c)  internal  pres¬ 
sure  head,  carries  the  liquid  to  a  4-inch  column  of  wick¬ 
ing  contained  in  a  screened  cylinder  positioned  at  right 
angles  to  the  body  of  the  separator  emd  the  air  flow. 

When  saturated  with  the  liquid,  this  column  releases 
the  liquid  to  the  outside,  while  at  the  same  time  acting 
as  an  air  lock,  preventing  loss  of  air  (and  thus  of  pres¬ 
sure)  from  inside  the  unit.  Thus  the  separation  of  mois¬ 
ture  is  accomplished  regardless  of  attitude,  and  without 
the  assistance  of  gravity,  so  long  as  the  ambient  pres¬ 
sure  is  less  than  the  pressure  of  the  air  stream  inside  the 
separator. 

Since  free  moisture  in  this  separator  is  kept  in  the 
wick  material,  tests  are  under  way  to  determine  per¬ 
formance  of  the  unit  with  moist  air  entering  at  sub¬ 
freezing  temperatures.  Preliminary  tests  indicate,  the 
company  states  that  continuing  moisture  removal  appears 
feasible  with  a  heating  coil  embedded  in  the  wick  ma¬ 
terial;  during  dry  periods,  the  insulating  qualities  of 
the  material  will  prevent  excessive  air  reheat. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Self-Flaring  Tube  Fitting 

A  self-flaring  tube  fitting,  developed  by  Flodar  Corp., 
Cleveland,  Ohio,  combines  many  of  the  advantages  of 
both  the  standard  flared  type  and  the  newer  flareless  type. 

The  fitting  employs  a  hardened  steel  sleeve  to  press 
the  tube  into  the  contoured  body  to  form  a  flare  as  the 


f 


fitting  is  tightened.  In  so  doing,  the  fitting  forms  a 
pressure-tight  seal  on  both  the  outside  and  inside  diame¬ 
ters  of  the  tube.  A  slotted  skirt  on  the  rear  of  the  sleeve 
supports  the  tube,  absorbing  excess  vibration. 

In  tightening  the  fitting,  the  nut  comes  to  a  “rock 
bottom”  stop  as  a  perfect  seal  is  effected,  preventing  over- 
tightening.  Because  of  the  nature  of  the  seal  obtained, 
the  fitting  can  be  re-used  frequently  without  danger  of 
leakage. 

Fittings  are  available  in  all  standard  tube  sizes  frcMn 
%  to  2  inches  and  in  all  common  styles.  Materials  avail¬ 
able  include  steel,  stainless  steel,  brass,  and  aluminum. 


More  information?  Circle  Item  39,  postcard,  last  page 
(Continued  on  page  108) 
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we  can  get  rid  of  that  stack 

New  Petro  FORCED  DRAFT  burner  for 
smaller  boilers  (oa,  gas  or  combination  gas-oid 


This  advanced  Petro  forced-draft  burner  is  as  compactly  built  and 
service-free  as  your  home  oil  burner;  yet  it  delivers  some  surprising 
extra  values. 

First,  built  into  it  is  a  complete  combustion  system,  with  forced 
draft  air  supply,  fuel  systems  and  prewired  integral  control  panel — all 
assembled  and  tested  at  the  factory. 

Second,  it  eliminates  the  need  for  a  high  stack,  yet  requires  no 
induced  draft  fan. 

Third,  a  burner  head  of  new  design  cures  the  old  problem  of  flame 
pulsation,  in  both  gas  and  oil  firing — in  either  natural  draft  or  pressur¬ 
ized  boilers. 

Finally,  it  is  available  for  either  light  oil  or  gas  firing — or  a  combina¬ 
tion  of  both — with  instantaneous  change  of  fuel  under  either  automatic 
or  manual  control. 

Available  as  a  complete  burner  unit  for  easy  application  to  any  type 
of  boiler,  from  18  to  92  bhp.  Also  available  in  a  complete  boiler-burner 
tmit  (with  Scotch  boiler)  delivered  at  site,  ready  for  service  connec¬ 
tions.  For  full  description  and  specifications,  please  mail  coupon. 

See  Petro  Catalog  in  Sweet's  Architectural  File 


Makers  of  Quality 
Heating  and 
Power  Equipment 
since  1903 


Forced  draft... no 
stock  or  induced 
draft  fan  required. 

No  flame  pulsation. 

Single  or  dual-fuel 
firing. 

Complete  unit  with 
Scotch  boiler;  or 
burner  only  for  use 
with  any  type  boiler. 


PETRO 

3230  WcM  106th  Street 
Cleveland  11,  Ohio 

(In  Canada:  80  Ward  Street,  Toronto,  Ontario.) 

Please  send  me  information  on  Petro  P-240  Forced  Draft 
Gas-Oil  Burner. 

Name . . 

Company . . 

Address . 

City . Sute . 
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(Continued  from  page  106) 

Controlled  Volume  Pumps 

A  new  line  of  controlled  volume  pumps  for  the  chemi¬ 
cal  processing  industries  is  being  produced  by  Milton 
Roy  Co.,  Philadelphia,  Pa. 

One  design  objective  realized  in  the  Milroyal  con¬ 
trolled  volume  pumps  is  the  use  of  a  minimum  of  work¬ 


ing  parts  and  bearing  surfaces  to  translate  high  speed 
rotary  motion  to  low  speed  reciprocating  motion.  Totally 
enclosed,  this  speed  reducer  is  an  integral  part  of  the 
pumps  and  runs  in  an  oil  bath.  This  combined  Polar- 
Crank  drive  unit  and  speed  reducer  permits  manual  or 
automatic  adjustment  of  capacity  from  0  to  100%.  The 
capacity  adjustment  closely  approximates  a  liner  rela¬ 
tionship  and  can  be  made  while  the  pump  is  running. 

With  liquid  ends  constructed  of  alloy  steels  for  cor¬ 
rosion  resistance,  these  pumps  have  maximum  capacities 
to  29  gph,  and  will  meter  against  pressures  to  1900  psi. 

More  information?  Circle  Item  40,  postcard,  last  page. 


Full  Line  of  Thermometers 

A  redesigned  line  of  indicating  dial  thermometers 
announced  by  U.S.  Gauge  Div.,  American  Machine  and 
Metals,  Inc.,  Sellersville,  Pa.,  is  available  in  a  range  from 
minus  350  to  plus  1000  deg  F. 

Tradenamed  Supertherm,  line  is  complete  in  variations 
offered  as  to  (1)  rwnote  or  direct  reading  types;  (2) 


methods  of  ambient  temperature  compensations,  where 
required;  (3)  filling  mediums  for  different  temperature 
ranges  and  uses;  (4)  case  sizes,  materials,  and  styles; 
and  (5)  thermometer  bulbs  of  different  sizes,  shapes, 
and  materials  to  suit  application  needs. 

Remote  reading  models  (left  in  photo)  employ  con¬ 
ventional  capillary  tubing  up  to  125  ft.  Direct  reading 
styles  include  a  rigid  stem  type  and  a  multi-angle  type 
(right  in  photo).  This  last  has  a  swivel  mounting  head 
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which  permits  user  to  adjust  dial  face  at  any  convenient 
angle.  Its  versatility  of  application  reduces  the  number 
and  styles  necessary  to  be  maintained  in  plant  mainten¬ 
ance  stock.  Piping  layout  is  simplified  because  the  de¬ 
signer  need  not  be  concerned  about  allowances  for  the 
mounting  angle. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Improved  Electric  Humidifier 

The  Keeney  Manufacturing  Co.,  Newington,  Conn, 
announces  an  improved  electric  humidifier  for  warm  air 
furnace  systems.  Known  as  the  Climatizer,  the  unit  is  con¬ 
structed  with  a  built-in  heating  element  producing  a 
vapor  which  rises  directly  into  the  air  stream.  No  evapo¬ 
ration  plates  are  used. 


Unit  has  a  float  switch  with  completely  enclosed  rocker 
magnet  which  actuates  a  solenoid  valve.  The  action  of 
this  foolproof  switch  positively  controls  the  level  of  water 
in  the  aluminum  body,  the  company  reports. 

The  cover  of  the  body  has  perforations  which  prevent 
the  accumulation  of  crud.  Regardless  of  water  conditions, 
the  cover  keeps  microscopic  particles  in  colloidal  sus¬ 
pension  until  exhausted  in  the  vapor  escaping  through 
the  holes. 

Small  and  compact,  the  unit  is  packaged,  ready  for 
easy  installation.  Model  250  is  wired  to  operate  when 
blower  is  on;  Model  251  is  wired  with  electric  plug  for 
continuous  operation. 

More  information?  Circle  item  42,  postcard,  last  page. 


Motor  Switch  Sealed 

Introduction  of  a  newly  designed  single-phase  motor, 
featuring  a  totally  incased  starting  switch  package,  should 
result  in  a  sharp  diminution  of  failures  in  air  condition¬ 
ing  systems,  according  to  the  manufacturer,  Ellectric 
Motor  Div.,  A.  0.  Smith  Corp.,  Tipp  City,  Ohio. 

Over  34%  of  all  single-phase  motor  failures  in  air 
conditioning  systems  have  been  caused  by  the  accumula¬ 
tion  of  dust,  dirt,  and  sand  on  motor  starting  switdies 
in  heating  and  air  conditioning  systems,  playing  havoc 
with  the  units,  the  company  states.  By  totally  enclosing 
the  starting  switch  package — switch,  capacitor,  actuator, 
thermostat,  and  terminal  board — such  failures  should  be 
greatly  reduced. 

More  information?  Circle  Item  43,  postcard,  last  pag«* 
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Cabinet  Unit  Heaters 

A  new  cabinet  unit  heater  is  announced  by  Kritzer 
Radiant  Coils,  Inc.,  of  Batavia,  Ill.  Heaters  are  best 
adapted  for  areas  calling  for  rapid  concentration  of  heat 
or  where  heat  losses  are  high,  such  as  building  entrances. 


News  of  Equipment  and  Materials 


Hydronic  Zone  Control  Tank 

Availability  to  the  hydronic  industry  of  a  zone  control 
tank  is  announced  by  Continental  Mfg.  Co.,  Baltimore, 
Md.  With  it,  the  company  states,  it  is  possible  to  zone 
control  any  boiler  with  one  simple  installation.  When  in¬ 


lobbies  and  foyers,  according  to  the  company. 

There  are  six  basic  sizes  with  standard  or  high  capacity 
coils — 500  to  1200  cfm — up  to  430  EDR.  They  are  only 
32  inches  high  by  10  inches  deep,  and  can  be  installed  as 
floor,  wall,  inverted  wall,  or  ceiling  mounted.  Trim  strips, 
3  or  4  sides  provide  for  full  or  partial  recessing. 

The  1050-rpm  motors  with  permanently  lubricated 
bearings  drive  the  tandem,  double  width,  double  inlet, 
aluminum  centrifugal  fans;  4-speed  control  is  available. 
More  information?  Circle  Item  44,  postcard,  last  page. 


stalled  with  one  to  six  zone  control  valves,  the  tank: 
(1)  Acts  as  an  expansion  tank;  (2)  Collects  the  entrained 
air  from  system  water;  (3)  Tempers  water  to  system  on 
circulator  start;  (4)  Eliminates  temperature  shock  and 
air  noise;  and  (5)  Pre-engineers  zoned  installations. 

According  to  the  manufacturer,  this  air  eliminator  tank 
with  the  new  zone  manifold  will  perform  as  a  control 
point  for  any  hot  water  installations  and  is  as  easy  to 
install  as  an  ordinary  tank. 

More  information?  Circle  item  45,  postcard,  last  page. 


Your  ideas  work  better 

when  you  work  with  HONEYWELL 


The  following  pages  bring  you  the  latest  developments 
in  automatic  controls  from  Honeywell.  They  widen 
your  choice  of  products,  give  you  more  to  work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeywell  provides  112  offices  throughout  the 
country;  each  is  staffed  with  capable  control  specialists 
to  assist  you  in  preparing  proposals  and  writing  speci¬ 
fications. 

Look  over  these  new  products  and  systems.  And, 
remember,  they  are  backed  by  the  kind  of  support  only 
Honeywell  can  offer  you. 
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Honeywell  Supervisory  DotoCenter  in  Reynolds  Metals  struction  Managers:  Ebasco  Services  Incorporated;  General 

Office  Building,  Richmond,  Vo.,  controls  all  ten  of  the  air  con-  Contractor:  George  A.  Fuller  Company;  Mechanical  Contrac- 

ditioning  systems  in  the  building.  tor:  Huffman-Wolfe  Southern  Corp.;  Electrical  Contractor: 

Architect:  Skidmore,  Owings  and  Merrill;  Project  and  Con-  E.  C.  Ernst,  Incorporated. 
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Oil  Preheating  System 

Development  of  an  oil  preheating  system  that  employs 
electric  pipe  heating  equipment  is  announced  by  Banner 
Engineering  and  Sales,  Saginaw,  Mich.,  a  recently  formed 
company. 

System  consists  of  transformer,  immersion  heater, 
thermostat,  tank  unit,  control  panel,  and  insulated  unions. 


Flexible-Capacity  Towers 

Flexi-Tower  is  the  trade  name  of  a  line  of  cooling 
towers  announced  by  Baltimore  Aircoil  Co.,  Baltimore, 
Md.,  each  unit  of  which  can  be  adjusted  over  a  very  wide 
range  merely  by  changing  the  spray  pressure,  the  com¬ 
pany  states.  No  mechanical  change  takes  place  to  effect 


Suction  and  return  line  from  storage  tank  to  each  burner 
are  so  arranged  that  oil  within  the  pipe  is  heated  at  all 
times  when  electric  current  is  passed  through  the  pipe. 
Thermostat  operates  transformer  to  maintain  oil  tem¬ 
perature  at  120  deg  F  during  all  conditions  of  flow  or 
standby. 

Ekjuipment  is  guaranteed,  the  company  states,  to  re¬ 
move  No.  5  or  6  oil  from  storage  and  make  delivery  of 
fuel  possible  to  each  burner.  A  brochure  containing 
drawing  and  design  data,  as  well  as  prices,  is  available. 

More  information?  Circle  Item  46,  postcard,  last  page. 


the  capacity  changes  except  an  increase  or  decrease  in 
pump  size. 

Of  counterflow  design,  towers  are  factory-assembled, 
and  of  blow-through,  propeller-fan  design.  The  line  cov¬ 
ers  a  capacity  range  from  10  to  215  tons.  A  pressure  gage 
is  included  lor  accurate  calibration  of  spray  pressures. 

More  information?  Circle  Item  47,  postcard,  last  page. 
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100.000  Lb  per  Hr  Package 

Series  lOO-OG  natural  circulation  package  boilers, 
said  to  be  the  first  units  of  their  kind  capable  of  gen¬ 
erating  steam  at  capacities  up  to  100,000  lb  per  hr  or 
more,  is  placed  on  the  market  by  The  Babcock  &  Wilcox 
Co.,  New  York,  N.  Y,  The  company  expects  that  they 
will  cost  purchasers  20%  less  than  field-erected  units. 

Utilization  of  the  principle  of  natural  circulation  is 
credited  with  much  of  the  cost  reduction,  eliminating 
recirculating  pumps  and  simplifying  operating  and  main¬ 
tenance  problems.  Over-all  maintenance  costs  are  also 
said  to  be  minimized  because  practically  the  entire  fur¬ 
nace  and  boiler  envelope  is  water  cooled. 

Completely  factory-assembled  for  shipment  and  instal¬ 
lation,  boilers  are  designed  to  operate  at  steam  pres¬ 
sures  from  250  to  775  psi.  They  are  designed  to  burn 
either  oil,  gas,  or  the  combination,  and  if  a  dual-fuel 
burner  is  used,  the  standby  fuel  becomes  instantly  avail¬ 
able,  since  one  fuel  can  be  lighted  with  the  other,  avoid¬ 
ing  any  outage  or  drop  in  pressure  when  fuels  are 
switched. 

Fast,  safe  start-up  is  facilitated  by  the  drainable  super¬ 
heater,  which  is  cooled  and  protected  from  the  hot  flue 
gases  with  steam  as  soon  as  drum  pressure  is  raised. 
This  same  arremgement  also  protects  against  freeze-up 
of  outdoor  installations  when  they  are  out  of  service. 

More  information?  Circle  Item  48,  postcard,  last  page. 


Gravity  Roof  Ventilators 

An  architecturally  pleasing  low  silhouette  is  attrib¬ 
uted  to  Vanco  Roof -Line  gravity  ventilators,  manufac¬ 
tured  by  E.  Van  Noorden  Co.,  of  Boston,  Mass.  They  are 
designed  to  relieve  pressure  and  to  provide  efficient 


weatherproof  ventilation  over  areas  where  positive  ex¬ 
haust  exists. 

Another  advantage,  according  to  the  company,  is  the 
ventilating  efficiency,  positive  flow  of  air  in  rated  volume 
being  assured  by  outlet  opening  50%  greater  than  inlet. 

Aluminum  or  copper  units  are  available  in  addition 
to  standard  units  of  galvanized  sheet  metal  with  angle 
iron  framing.  Wide  choice  of  square  and  rectangular 
models  is  available  in  eleven  throat  sizes  from  minimum 
of  12  inches  on  a  side  to  maximum  of  60  inches.  Damp¬ 
ers  are  usually  not  required,  but  are  available  with  oper¬ 
ating  chain. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Honeywell  Supervisory  DataC enter* 

supervises  and  controls  10  air  conditioning 
systems  in  new  Reynolds  Metals  Building! 

The  Honejrwell  Supervisory  DataCenter  shown  on  other  Honeywell  Supervisory  DataCenter  installa- 

the  facing  page  is  installed  on  an  aluminum  panel  in  tions  throughout  the  country,  the  controls,  instru- 

a  special  control  room  at  the  new  Reynolds  Metals  ments  and  central  panel  were  all  manufactured,  in- 

Company  Office  Building  in  Richmond,  Virginia.  stalled  and  guaranteed  by  Honeywell— benefits  that 

From  this  central  location  the  building  engineer  only  Honey  well  can  offer, 
has  complete  supervision  and  control  of  the  critical  These  350  DataCenters  now  operating  in  all  types 

temperatures  in  the  building’s  10  air  conditioning  and  sizes  of  buildings  clearly  demonstrate  Honeywell’s 

systems.  The  DataCenter  supervises  the  heating  leadership  in  centralized  control.  And  this  experience 

plant,  refrigeration  system,  exhaust  air  systems  and  is  available  to  you  at  no  obligation.  A  Honeywell 

some  79  critical  space  temperatures  throughout  the  control  specialist  will  be  happy  to  work  with  you  in 

building.  designing  a  center  to  fit  your  client’s  needs.  Just  call 

In  this  Reynolds  Metals  Building,  as  in  the  350^  your  local  Honeywell  office.  ^Trademark 


\LUt  of  installations,  including  those  in 
your  area,  available  on  request. 


Honeywell 
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Corrosion  Measuring  Technique 

An  electronic  measuring  technique  that  promises  to 
sharply  reduce  the  cost  of  controlling  internal  corrosion 
in  process  equipment  and  pipe  lines  has  been  developed 
by  Crest  Instrument  Co.,  Santa  Fe  Springs,  Calif.,  a 
division  of  Magna  Products  Co. 


Internal  corrosion  is  generally  controlled  by  the  addi¬ 
tion  of  inhibitor  chemicals.  These  serve  to  protect  the 
metal  surfaces  against  attack.  The  exact  amount  of  inhibi¬ 
tor  to  do  the  job  has  been  difficult  to  determine,  how¬ 
ever.  Usual  method  has  been  to  measure  the  weight  loss 
of  small  metal  coupons  after  they  have  been  exposed  to 
the  corrosive  atmosphere  for  several  days,  weeks,  or 
months.  The  amount  of  inhibitor  is  varied  to  find  a 
safe  corrosion  level. 

The  new  technique  provides  a  daily,  or  even  an  hourly 


record  of  corrosion  attack.  Capable  of  detecting  as 
little  as  a  millionth  of  an  inch  of  corrosion,  the  method 
gives  process  engineers  a  way  of  judging  the  effect  on 
corrosion,  almost  immediately,  of  even  small  changes  in 
process  conditions  or  inhibitor  concentrations.  Within 
days  they  can  determine  the  optimum  conditions  that  give 
minimum  corrosion. 

More  information?  Circle  Item  50,  postcard,  last  page. 


New  Smoke  Indicator 

Ess  Instrument  Co.,  Bergenfield,  N.  J.,  announces  a 
new  smoke  indicator  combining  its  Wyd- Angle  periscope 
and  its  Hazegage  combustion  indicator.  An  electric- 
eye  pickup  is  located  in  the  vision  box  of  the  periscope; 
no  change  is  required  in  existing  periscopes  except  to 
substitute  the  Wyd-Angle  vision  box  wbicb  is  equipped 
with  the  electric  eye  and  connected  to  the  Hazegage. 

The  periscope  may  be  observed  at  an)  point  within  90 
degrees  of  axis  and  may  be  placed  above  eye  height,  if 
desired.  The  shadow  screen  gives  a  visual  picture  of  all 
grades  of  smoke.  The  Hazegage  gives  meter  measure¬ 
ment  of  smoke’s  quality ;  it  may  be  mounted  at  a  remote 
point,  control  room,  or  in  firing  aisle.  On  oil  burners, 
considerable  fuel  savings  can  be  bad  by  following  Haze¬ 
gage  indications  of  fuel-air  ratio,  according  to  the  com¬ 
pany. 

More  information?  Circle  Item  51,  postcard,  last  page. 
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For  your  mechanical  systems.., Honeywell  Hi  Velocity 
Douhle-Duct  Mixing  Box  Controls 


Now  your  choice  of  two  constant 
volume  systems 


1.  Hone3weirs  Volumatic*  system  gives  clients  de¬ 
pendable,  economical,  constant  volume  control  of 
double-duct  systems.  This  control  system  uses  piston 
motors  with  nylon  bearings  which  require  less  lubri¬ 
cation  and  a  sensitive  pressure  regulator.  It  can  be 
applied  to  all  sizes  and  types  of  mixing  boxes. 

2.  Honeywell’s  Duablend*  system  gives  your  clients 
superior  performance  and  minimum  maintenance. 
Better  performance  is  secured  by  using  two  pres¬ 
sure  regulators  to  assure  constant  volume  from  each 


duct  (under  control  of  space  thermostat)  regardless 
of  pressure  changes.  Its  exclusive  Sub-master  pres¬ 
sure  regulator  provides  a  similar  stabilizing  control 
action  to  the  Sub-master  duct  thermostat  in  heating 
and  ventilating  units. 

For  minimum  maintenance,  the  Duablend^  system 
uses  the  simple  Honeywell  Air-Balance  Valves*. 
These  valves  have  no  mechanical  parts  to  wear  and 
no  adjustments.  The  valves  operate  on  the  balance 
of  air  pressure  on  two  sides  of  a  flexible  diaphragm. 

•Trademark 

fDuablend  formerly  termed  Air  Blender 


Honeywell .. 
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f 

Here’s  how  these  two  dependable  systems  work 


Volumatic  System:  1)  Space  thermostat  operates  motor  to 
change  ratio  of  hot  and  cold  air.  2)  Pressure  regulator  in  mixed 
air  operates  another  motor  to  adjust  linkage,  increase  or  de¬ 
crease  total  volume  from  both  hot  and  cold  ducts  (as  shown 
above).  Or,  (not  shown)  1)  Space  thermostat  operates  motor 
to  control  hot  duct  valve.  2)  Pressure  regulator  in  mixed  air 
operates  motor  to  control  cold  duct  valve,  maintain  constant 
total  volume.  This  low  cost  system  gives  dependable  control, 

>8  easy  to  maintain,  fits  all  sizes  and  types  of  mixing  boxes. 

l'  1  VI  c  ,  -  1^) 
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Duablend  System:  1)  Space  thermostat  resets  Sub-master 
pressure  regulator  controlling  valve  in  hot  duct.  2)  Pressure 
regulator  in  mixed  air  controls  the  total  air  volume  by  operat¬ 
ing  cold  duct  valve.  3)  Change  in  flow  resulting  from  changes 
in  hot  duct  pressure  is  corrected  by  Sub-master  regulator 
operating  hot  valve  without  disturbing  cold.  4)  A  change  in 
flow  caused  by  changes  in  cold  duct  pressure  is  ^corrected  by 
regulator  controlling  total  flow  which  adjusts  cold  duct  valve. 
Sub-fnaster  flow  regulator  holds  hot  du(it  flow  constant. 

1958  M3 


Inlet  Vanes  Save  Power 

Variable  inlet  vane  dampers  for  power  saving  at  part¬ 
load  operation  of  TC  tubular  centrifugal  fans  have  been 
developed  by  tbe  fans’  manufacturer.  Dryer  Electric 
Corp.,  Brooklyn,  N.  Y.  Volume  of  damper-equipped  fans 
can  be  controlled  manually  or  automatically  at  the  exact 


L 

VOLUMATIC 


Stainless  Steel  Exchangers 

Series  SSCG  stainless  steel  heat  exchangers  are  an¬ 
nounced  by  Ross  Heat  Exchanger  Division  of  American- 
Standard.  Buffalo,  N.  Y.  They  are  expected  to  be  utilized 
primarily  in  the  chemical  and  process  industries.  Mass 


DUABLEND 


production  methods  are  said  to  have  lowered  costs  con¬ 
siderably,  making  the  line  attractive  for  pilot  plant  ap¬ 
plications  as  well  as  production. 

Nineteen  sizes  are  available  in  one-,  two-,  and  four-pass 
designs.  Tubes  have  been  roller-expanded  into  the  tube 
sheet  for  tight  lit.  Transverse  baffling,  close  tolerances 
between  shell  and  baffles  as  well  as  between  tubes  and 
baffles,  and  interchangeability  of  parts,  are  featured. 
Units  are  tested  at  450  psi  and  are  said  to  perform  as 
well  either  horizontally  or  vertically. 

More  information?  Circle  Item  52,  postcard,  last  page. 


pressure  desired.  Non-binding  vanes,  turned  by  low- 
friction  linkages  in  the  centered  control  box,  facilitate 
remote  control  of  fan  volume,  the  company  states. 

Dampers  are  available  as  an  integral  part  of  TC  fans 
with  capacities  up  to  150,000  cfm  at  static  pressures  up 
to  12  inches  of  water.  The  damper’s  vanes  save  power 
when  volume  is  reduced  by  giving  air  entering  the  fan 
a  spin  in  the  direction  of  the  impeller  wheel’s  rotation. 
More  information?  Circle  Item  53,  postcard,  last  page. 


DEGREE-DAYS  FOR  OCTOBER,  1958 


(A)  Airport  readings;  (C)  City  ofl&ce  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aik  Conditioning, 

Heating  and 

Ventilating’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

October 

Season  to  Oct. 

31,  incl.,  from  Sept.  1 

1958 

1  1957  1 

Normal 

19S8  1 

1957  1 

Normal 

Abilene,  Texes  (A)  . 

133 

141 

98 

139 

147 

153 

Albany,  New  York  (A)  . 

499 

450 

443 

641 

602 

582 

Albuquerque,  New  Mexico  (A)  . 

249 

270 

218 

284 

273 

228 

Alpena,  Michigan  (C)  . . 

462 

565 

530 

663 

810 

745 

Asheville,  North  Carolina  (C)  . 

292 

398 

262 

333 

458 

312 

Atlanta,  Georgia  (A)  . 

115 

207 

1 10 

115 

243 

118 

Atlantic  City,  New  Jersey  (A)  . 

301 

258 

230 

363 

298 

259 

Augusta,  Georgia  (A)  . 

134 

168 

59 

135 

187 

59 

Baltimore,  Maryland  (C)  . 

226 

233 

207 

247 

266 

236 

Billings,  Montana  (A)  . 

404 

623 

497 

566 

811 

691 

Binghamton,  Now  York  (C)  . 

460 

489 

428 

615 

620 

569 

Birmingham,  Alabama  (A)  . 

107 

217 

123 

107 

241 

136 

Bismarck,  North  Dakota  (A)  . . 

535 

605 

598 

720 

869 

825 

Block  Island,  Rhode  Island  (A)  . . 

369 

316 

330 

455 

383 

418 

Boise,  Idaho  (A)  . . 

299 

470 

389 

442 

535 

524 

Boston,  Massachusetts  (A)  . 

386 

317 

315 

(a) 

374 

392 

Buffalo,  New  York  (A)  . . 

395 

456 

433 

520 

596 

555 

Burlington,  Iowa  (A)  . . 

288 

407 

336 

370 

504 

419 

Burlington,  Vermont  (A|  . 

543 

503 

858 

734 

672 

693 

Cairo,  Illinois  |C)  . 

156 

226 

161 

174 

233 

189 

Charleston,  South  Carolina  (C) . 

. . . .  66 

90 

34 

66 

92 

34 

Charlotte,  North  Carolina  (A)  . 

....  178 

229 

147 

180 

266 

154 

Chattanooga,  Tennessee  (A)  . 

174 

269 

169 

182 

288 

193 

Cheyenne,  Wyomino  (A)  . 

467 

553 

557 

670 

837 

818 

Chicago,  Illinois  (A)  . 

255 

397 

350 

322 

486 

440 

Cincinnati  Ohio  (C)  . 

2M 

292 

222 

236 

322 

264 

Cleveland,  Ohio  (A)  . 

316 

402 

340 

402 

499 

415 

Columbia,  Missouri  (A)  . 

224 

321 

262 

272 

368 

324 

Columbia,  South  Carolina  (A) . 

148 

160 

76 

151 

180 

76 

Columbus,  Ohio  |C)  . 

307 

385 

299 

361 

444 

358 

Concord,  New  Hampshire  (A)  . 

544 

482 

527 

726 

649 

719 

Concordia,  Kansas  (C)  . 

236 

340 

277 

286 

394 

332 

Dallas,  Texas  (A)  . 

78 

127 

53 

78 

127 

53 

Dayton,  Ohio  (A)  . 

323 

410 

324 

392 

487 

397 

Denver,  Colorado  (A)  . 

342 

420 

425 

448 

561 

545 

Des  Moines,  Iowa  (A)  . 

304 

499 

355 

381 

562 

454 

Detroit,  Michigan  (A)  . 

323 

432 

381 

421 

562 

477 

Devils  Lake,  North  Dakota  (C)  . 

580 

655 

654 

838 

995 

930 

Dodge  City,  Kansas  (A)  . 

240 

336 

262 

288 

391 

302 

Dubuque,  Iowa  (A)  . 

349 

510 

444 

479 

690 

593 

Duluth,  Minnesota  (C)  . 

603 

669 

614 

882 

1026 

891 

Elkins,  West  VIralnia  (A)  . 

432 

554 

412 

577 

663 

534 

El  Paso,  Texas  (A)  . 

120 

127 

70 

136 

127 

70 

Ely,  Nevada  (A)  . 

533 

659 

561 

760 

91  1 

789 

Escanaba,  Michigan  (C)  . 

471 

561 

555 

701 

853 

802 

Evansville,  Indiana  (A)  . 

256 

333 

215 

295 

361 

274 

Fargo,  North  Dakota  (A)  . 

494 

568 

586 

668 

842 

801 

Fort  Smith,  Arkansas  (A)  . 

140 

194 

131 

154 

197 

140 

Fort  Wayne,  Indiana  (A)  . 

343 

467 

377 

449 

607 

484 

Fort  Worth,  Texas  (A)  . 

82 

144 

58 

82 

144 

58 

Fresno,  California  (A)  . 

21 

79 

86 

23 

79 

86 

Galveston,  Texas  (C)  . 

35 

49 

0 

35 

49 

0 

Grand  Junction,  Colorado  (A)  . 

....  278 

340 

333 

340 

395 

369 

Grand  Rapids,  Michigan  (A)  . 

374 

511 

462 

525 

707 

606 

Green  Bay,  Wisconsin  (A)  . 

437 

586 

515 

631 

849 

698 

Greensboro.  North  Carolina  (A)  . 

253 

324 

202 

274 

376 

231 

Greenville,  South  Carolina  (A)  . 

160 

234 

131 

166 

277 

141 

Harrisburg,  Pennsylvania  (A)  . 

336 

376 

308 

398 

452 

377 

Hartford,  Connecticut  |A)  . 

....  460 

424 

384 

596 

547 

485 

Havre,  Montana  |C)  . 

512 

753 

564 

738 

957 

834 

Helena,  Montana  (A)  . 

561 

738 

617 

824 

1002 

937 

Houston,  Texas  (C)  . 

48 

71 

0 

48 

71 

0 

Huron,  South  Dakota  (A)  . 

426 

501 

472 

543 

691 

621 

Indianapolis,  Indiana  (A)  . 

318 

415 

306 

395 

505 

385 

Jackson,  Mississippi  (A)  . 

83 

149 

69 

83 

166 

69 

Kansas  City,  Missouri  (A)  . 

176 

302 

240 

201 

331 

284 

Knoxville,  Tennessee  (A)  . 

169 

262 

179 

174 

285 

212 

La  Crosse,  Wisconsin  (A)  . 

350 

509 

447 

467 

687 

599 

Lander,  Wyominq  (A)  . 

472 

576 

632 

665 

843 

876 

Lewiston,  Maine  (O)  . 

594 

509 

501 

779 

696 

666 

(a)  Data  not  available.  Figures  in  this  table,  with  two  exceptions,  based  on  local 

bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  wm^  ^ 
Normal  figures  in  this  table  are  based  on  30-year  period  covering  1921  furnished  through  the  courtesy  of  Cake  Sales  Department,  Central  jg 

to  1950,  inclusive,  as  compiled  and  published  by  the  U.  S.  Weather  York  Power  Corp..  Utica.  N.  Y..  and  Norman  E.  Ross,  Bursar, 

Bureau.  College,  Lewiston,  Me.,  respectively.  [Table  concluded  on  page  iw 
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DECEMBER,  1958,  AIR  CONDITIONING,  HEATING  AND  VENTIU' 


For  more  than  60  years  Powers  Control 


Systems  have  been  providing  thermal 


comfort  in  various  types  of  buildings. 


Experience  gained  here  and  in  many 


other  prominent  buildings  should  be 


helpful  to  you  in  selecting  the  most 


efficient  control  for  your  building. 


For  further  information  contact  your 


nearest  Powers  office  or  write  us  direct. 


Why  More  and  More 

Air  Conditioned  Churches 

Are  Controlled  by  Powers 


'v 


Year  'round 

AIR  CONDITIONING 

Control  System 


used  in  this  distinguished  modern  church  helps  provide  these 
important  benefits;  (a)  light  and  airy  appearing 
church  due  to  use  of  large  glass  areas,  without  penalties  of 
cold  drafts  or  excessive  solar  heat;  (b)  people  attending 
weddings,  funerals  and  other  services  leave  church  without 
feeling  and  looking  wilted  in  hot  weather,  no  drooping 
altar  candles;  (c)  closed  windows  reduce  cleaning  bills  and 
outdoor  noises;  (d)  increased  attendance  due  to 
greater  year  ’round  comfort. 


CHURCH  OF  CHRIST  THE  KING 


THE  POWERS  REGULATOR  CO. 


CHICAGO,  ILLINOIS 

Architects:  FCX  and  FOX 
Mechanical  Engineers;  KRALOVEC  &  BEST 
Conditioning  Contioctor:  W.  T.  MAHONEY  &.  SONS 


SKOKIE  ILLINOIS  V.8.A., 

SKOKIE,  ILLINOIS  Canada  and  Mexico 


Over  60  Years  of  Temperature  and  Humidity  Control 


t  CONIHTIONING,  HEATING  AND  VENTILATING,  DECEMEER,  195« 


115 


1  Degree-Days  for  October,  1958  (Concluded) 

1  (A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 

i|  Aie  Conditioning 

Heating  and  Ventilatinc’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 

1  City 

; 

October 

1 

Season  to  Oct.  31»  incLt  from  Sei>t  1  | 

1  1958  1 

1957  1 

Normal  I 

1958  1 

1957  1 

Normal 

SJ 

^  Lincoln,  Nebraska  (C)  . 

249 

386 

310 

295 

462 

369 

LiHie  Rock,  Arkansas  (A)  . 

115 

164 

110 

125 

164 

120 

M  Los  Angeles,  California  (C)  . 

2 

16 

41 

2 

16 

58 

Ij  Louisville,  Kentucky  (A)  . 

229 

316 

232 

252 

338 

283 

n  Lynchburg,  Virginia  (A)  . 

264 

365 

236 

298 

430 

285 

Macon,  Georgia  (A)  . 

....  78 

150 

63 

78 

150 

63 

ri  Madison,  Wisconsin  (A)  . 

371 

53b 

419 

508 

732 

556 

Marquette,  Michigan  (C)  . 

477 

516 

543 

685 

775 

779 

ii  Memphis,  Tennessee  (A)  . 

138 

191 

126 

150 

197 

143 

t]  Meridian,  Mississippi  (A)  . 

82 

149 

90 

82 

171 

90 

p  Milwaukee,  Wisconsin  (A)  . 

348 

503 

428 

481 

696 

562 

{  Minneapolis,  Minnesota  (A)  . 

Moline,  Illinois  (A)  . 

.  .  370 

500 

459 

478 

684 

616 

289 

467 

363 

382 

603 

459 

*,1  Montgomery,  Alabama  (A)  . 

59 

133 

69 

59 

150 

69 

Nashville,  Tennessee  (A)  . 

187 

270 

154 

203 

280 

176 

ii  New  Haven,  Connecticut  (A) . 

396 

377 

363 

494 

464 

456 

New  Orleans,  Louisiana  (C)  . 

29 

63 

5 

29 

69 

5 

Now  York,  New  York  (C) . 

296 

268 

263 

335 

315 

302 

Newark,  New  Jersey . 

323 

289 

301 

360 

343 

348 

Norfolk,  Virginia  (A)  . 

132 

214 

152 

139 

223 

161 

North  Platte,  Nebraska  (A)  . 

416 

482 

425 

526 

665 

545 

[  Oak  Ridge,  Tennessee  (C)  . 

Oakland,  California  (A)  . 

....  194 

254 

225 

216 

266 

225 

81 

97 

157 

97 

105 

233 

Oklahoma  City,  Oklahoma  (A)  . 

158 

263 

149 

175 

280 

161 

^  Omaha,  Nebraska  (A)  . 

272 

404 

331 

324 

495 

419 

f.  Parkersburg,  West  Virginia  (C)  . 

305 

389 

272 

360 

438 

328 

t:  Peoria,  Illinois  (A)  . 

274 

408 

339 

346 

478 

425 

[t  Philadelphia,  Pennsylvania  (C)  . 

278 

256 

219 

311 

296 

252 

1  Phoenix,  Arizona  (A)  . 

....  4 

12 

13 

4 

12 

13 

1  Pittsburgh,  Pennsylvania  (C)  . 

312 

394 

298 

376 

458 

354 

1  Pittsfield,  Massachusetts  (A)  . 

570 

548 

543 

792 

753 

756 

Pocatello,  Idaho  (A)  . 

421 

538 

487 

595 

704 

670 

1  Portland,  Maine  (A)  . 

586 

468 

515 

796 

652 

714 

1  Portland,  Oregon  |C)  . 

187 

295 

280 

258 

305 

365 

1  Providence,  Rhode  Island  (A)  . 

415 

368 

381 

523 

461 

488 

1  Pueblo,  Colorado  (A)  . 

312 

324 

383 

373 

405 

457 

1  Raleigh,  North  Carolina  (A)  . 

217 

295 

118 

240 

333 

128 

1  Rapid  City,  South  Dakota  (A) . 

412 

553 

500 

539 

742 

693 

1  Reading,  Pennsylvania  (C)  . 

313 

338 

285 

370 

402 

342 

!i  Red  Blulf,  California  (A) . 

26 

149 

59 

29 

159 

59 

iu  Reno,  Nevada  (A)  . 

377 

556 

443 

532 

672 

608 

S  Richmond,  Virginia  (A)  . 

212 

317 

210 

236 

367 

243 

1  Rochester,  New  York  (A)  . 

....  428 

477 

440 

568 

635 

573 

Roswell,  New  Mexico  (A)  . 

.  217 

223 

156 

255 

233 

164 

pi  Sacramento,  California  (C)  . 

19 

103 

75 

22 

105 

92 

St.  Joseph,  Missouri  (A)  . 

.  244 

365 

233 

288 

419 

282 

St.  Louis,  Missouri  |C) . 

.  170 

281 

202 

198 

298 

240 

Salt  Lake  City,  Utah  (A)  . 

.  300 

401 

381 

416 

502 

469 

San  Antonio,  Texas  (A)  . 

.  75 

71 

25 

75 

71 

25 

San  Diego,  California  (A)  . 

.  1 

8 

52 

1 

8 

76 

Sandusky,  Ohio  (C)  . 

.  299 

409 

327 

366 

504 

393 

1  San  Francisco,  California  (C)  . 

.  112 

81 

128 

151 

137 

238 

'  Sault  Ste.  Marie,  Michigan  (A)  . 

.  575 

590 

639 

848 

908 

937 

Savannah,  Georgia  (A)  . 

.  84 

107 

38 

84 

107 

38 

i  Scranton,  Pennsylvania  (A)  . 

.  463 

479 

389 

620 

618 

504 

1  Seattle,  Washington  (C)  . 

.  265 

337 

329 

370 

367 

463 

1  Sheridan,  Wyoming  (A)  . 

^  Shreveport,  Louisiana  (A)  . 

.  491 

637 

578 

701 

885 

817 

.  85 

115 

53 

85 

115 

53 

Sioux  City,  Iowa  (A)  . 

.  315 

460 

405 

389 

593 

533 

i'  Spokane,  Washington  |A)  . 

Springfield,  Illinois  (A) . 

.  452 

612 

508 

678 

718 

713 

.  276 

392 

259 

335 

464 

315 

1  Springfield,  Missouri  (A)  . 

.  247 

310 

249 

296 

351 

310 

1  Syracuse,  New  York  (A)  . 

.  451 

457 

396 

584 

588 

513 

1  Toledo,  Ohio  (A)  . 

.  367 

471 

387 

484 

616 

489 

1  Topeka,  Kansas  |C)  . 

.  244 

318 

242 

293 

354 

284 

h  Trenton,  New  Jersey  |C) . 

.  329 

311 

285 

383 

371 

340 

1  Tulsa,  Oklahoma  (A)  . 

p  Utica,  Now  York  (O)  . 

.  146 

225 

152 

164 

230 

170 

.  466 

349 

430 

623 

564 

612 

^  Valentine,  Nebraska  (A)  . 

.  449 

511 

461 

579 

697 

606 

^  Walla  Walla,  Washington  (C)  . 

.  303 

446 

308 

385 

488 

401 

=  Washington,  D.  C.  (C)  . 

1  Wichita,  Kansas  (A)  . 

.  208 

305 

231 

231 

348 

263 

.  205 

323 

219 

240 

358 

251 

*  Williston,  North  Dakota  (C)  . 

.  517 

668 

605 

744 

903 

866 

Winnemucca,  Nevada  (A)  . 

.  462 

604 

508 

660 

757 

688 

Yakima,  Washington  (A)  . 

.  452 

522 

446 

644 

604 

596 

l;  For  footnotes,  see  page  114. 
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for  year  'round  comfort 


McQuay  Horizontal  Seasonmaster  with 
water  coil,  steam  coil,  face  and  by-pass, 
and  flat  filter  section.  Removable  panels 
permit  complete  accessibility  for  inspec¬ 
tion  or  service.  Horizontal  models  avail¬ 
able  in  17  sizes,  ranging  from  640  to 
38,100  cfm. 


The  most  universal  line 
of  air  conditioners 
in  the  industry 


I  he  McQuay  line  of  Seasonmaster  central  station  air  con¬ 
ditioners  is  truly  universal.  It  is  the  most  versatile,  the  most 
flexible  and  the  most  complete  in  the  industry.  McQuay 
Seasonmaster  units  will  both  heat  and  cool,  filter,  humidify 
and  dehumidify,  when  furnished  with  steam,  water  heating, 
water  cooling  or  direct  expansion  coils  in  capacities  from 
640  to  38,100  cfm.  A  full  line  of  accessories  is  available  for 
any  heating  or  cooling  combination. 

For  small  or  large  area  air  conditioning,  look  to  McQuay. 
Compare  the  versatility,  compare  the  quality  and  perform¬ 
ance  and  compare  the  range  of  models.  And  always  remem¬ 
ber,  only  McQuay  gives  you  Ripple-Fin  coils,  Dura-Frame 
construction  and  Galva-Seal  bonderized,  baked-on  enamel 
finish.  See  the  McQuay  representative  in  or  near  your  city 
or  write  McQuay,  Inc.,  1619  Broadway  Street  N.  E., 
Minneapolis  13,  Minnesota. 


McQuay  Vertical  Seasonmaster  with 
direct  expansion  coil,  steam  coil, 
face  and  by-pass,  and  flat  filter  sec¬ 
tion.  Heavy  gauge  galvanized  chan¬ 
nel  framework  to  form  a  rigid  struc¬ 
ture.  Sixteen  sizes  are  available, 
ranging  from  640  to  29,000  cfm. 


AAcQuey  ur^  feotare  exiforfiw 
Rtppie  Rn  Cois  wM^  oecrte 
mpm  air  iiirbttlwKe  oimI  hove  wMe^ 
faR  flii  toVon  ttmf  act  esoirtofiMde^ 
ipoCmtofernioMtw  erowMl  tbecaif’ 

'  tobo-  for,  peikivo,^  pprinanetif  bond,! 

,  l»Kit;iransfw  «wd  prelecHawir- 

•Ibe  Dvm-fVeiM  5dMM^  ce«i^ 
provfdo*  MNs  sbenji^  end' 
itgWby  Btcessory  for  qoM^  treebte  ^ 


IICONDITIONING.  HEATING  AND  VENTILATING.  DECEMIER.  1958 


NEWS  OF  THE  MONTH 


HOT-COLD-LIGHT  PANEL 


Experimental  panel  combines  into  a  single  operating 
unit,  with  no  moving  parts,  thermoelectric  refrigeration 
and  electroluminescent  lighting.  Thermoelectric  refriger¬ 
ation  produces  cooling  in  certain  solids  directly  from  flow 
of  electric  current.  Electroluminescent  lighting  is  produced 
by  glowing  treated  panels  about  the  thickness  of  window 
glass.  The  foot-square  "hot-cold-light"  panel,  revealed  by 
Dr.  J.  A.  Hutcheson,  vice-president  in  charge  of  engi¬ 
neering  and  research,  Westinghouse  Electric  Corp.,  Pitts¬ 
burg,  Pa.,  is  composed  of  solid  state  materials,  produces 
light  equivalent  of  25-watt  bulb,  maintains  surface  tem¬ 
perature  of  interior  of  household  refrigerator,  and,  by 
flick  of  a  switch,  raises  that  surface  temperature  to  about 
130  deg  F,  suitable  for  panel  heating. 


NEW  GAS  CONDITIONER 

unveiled  at  AGA  convention.  Units  to  25  tons 
planned.  Say  system  is  free  from  code  curbs. 

An  engineering  model  of  a  new  gas  air  conditioning 
unit  was  shown  at  the  annual  convention  of  the  American 
Gas  Association  in  Atlantic  City,  N.  J.  A  limited  number 
of  test  models  will  be  produced  by  the  late  spring  of  1959 
with  3  tons  of  cooling  capacity  and  96,000  Btu  per  hr 
heating  output.  Units  to  25-ton  capacity  are  being 
developed. 

In  its  development  stage  the  unit  has  become  known  as 
the  “remote”  because  it  is  designed  to  be  installed  out¬ 
side  the  home,  and  “add-on”  because  it  will  provide  gas- 


fired  cooling  in  homes  already  equipped  with  central 
heating  systems.  It  will  be  added  to  the  Sun  Valley  Ibe 
of  Arkla  Air  Conditioning  Corp.,  Evansville,  Ind.,  a 
wholly-owned  subsidiary  of  Arkansas  Louisiana  Gas 
Company,  who  last  year  bought  the  All-Year  Air  Con¬ 
ditioning  Division  of  Servel,  Inc. 

According  to  the  manufacturer,  the  new  unit  will  be 
under  no  restrictions  because  of  local  codes;  It  uses  tap 
water  as  a  refrigerant,  a  common  salt  solution  as  its  ab¬ 
sorbent,  and  operates  at  sub-atmospheric  pressure  at  all 
times.  Like  its  Sun  Valley  predecessors,  unit  is  essen¬ 
tially  a  water-cooled  absorption  machine,  but  its  cycle 
reverses  for  winter  heating.  An  evaporative  cooler  is 
built  in. 


AIR  CONDITIONED  BOARDWALK 

provides  unusual  application  for  evaporative  con¬ 
densers  near  Phoenix,  Ariz.  (Photo  on  front  cover.] 

A  boardwalk,  558  feet  long,  covered  with  a  roof  and 
open  on  one  side,  has  been  installed  at  the  Deer  Valley 
Estates,  on  the  outskirts  of  Phoenix,  Ariz.,  to  permit 
visitors  to  see  this  development  in  comfort,  regardless  of 
oudoor  temperatures. 

On  the  roof  at  intervals  of  about  25  ft  are  installed 
23  evaporative  coolers  made  by  International  Metal  Prod¬ 
ucts  Company.  According  to  Robert  Oliver,  assistant 
sales  manager  of  this  company,  this  is  the  largest  installa¬ 
tion  of  evaporative  coolers  ever  to  cool  an  outdoor  area. 

On  the  enclosed  side  of  this  walk  were  placed  product 
displays  of  suppliers  for  homes  in  this  development. 

Even  though  this  development  had  its  official  opening 
at  a  time  when  the  outside  temperature  was  106  deg,  the 
thousands  of  persons  who  strolled  on  the  boardwalk  en¬ 
joyed  cool  comfort. 


CHANCE  TO  LIVE 

for  premature  babies  enhanced  by  radiant  heat  sys¬ 
tem  installed  in  incubators  at  Babies  Hospital. 

A  radiant  heating  system  developed  at  Babies  Hospital, 
Columbia-Presbyterian  Medical  Center,  New  York  City, 
will  give  premature  babies  a  greater  chance  to  grow 
normally.  One  fourth  of  all  premature  babies  face  life 
with  some  degree  of  brain  impairment,  a  percentage 
largely  garnered  from  the  smallest  infants;  and  one  out 
of  every  15  births  in  the  United  States  is  premature,  re¬ 
ports  The  Stethoscope,  publication  of  tbe  Presbyterian 
Hospital. 

•  INCUBATOR  TEMPERATURE  CRITICAL— The  most  urgent 
problem  of  the  premature  infant  is  to  keep  warm  enough 
to  stay  alive.  His  blood  circulation  is  sluggish,  his 
breathing  feeble,  and  he  lacks  insulating  fat.  Accord¬ 
ing  to  Dr.  William  A.  Silverman,  director  of  the 
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for  users  of  underground  piping  systems.. 


Kavafor  the  first  time,  basic  principles  used  by 
Ric-wiL  for  decades  are  supported  by  extensive 
independent  research.  These  principles  are  brought 
out  in  Technical  Reprint  #16,  issued  as  a  compila¬ 
tion  of  the  results  of  a  survey  by  the  Building 
Research  Advisory  Board,  of  the  National  Academy 
of  Sciences  and  tests  made  by  the  National  Bureau 
of  Standards.  These  criteria  are  also  the  basis  of 
new  Guide  Specifications  issued  by  several  Federal 
Agencies,  all  of  which  include  the  basic  principles 
of  Ric-wiL  Prefabricated  Insulated  Piping  Systems. 
This  survey  is  of  such  magnitude  that  it  required 
over  2,000  man-hours  and  some  2,500  pages  of 
documents  and  tests. 

All  tests  of  a  conduit  system  required  by  the  survey 
and  specifications  have  been  completed  by  Ric-wiL 
and  an  approved  independent  testing  laboratory  has 
certified  that  Ric-wiL  Systems  comply.  Write,  wire 
or  phone  for  complete  information. 


Part  of  test  equipment  built  by  Ric-wiL  in 
Qualification  Test  Program. 


Ask  for  Ric-wiL  Catalog  on 
complete  line  of  systems  available. 


Quality  Piping  Systems . . . 

..  .of  Exceptionally  High  Thermal  Efficiency 


SINCE  1910 


PHIFABRICATID 


INSULATED  PIPING  SYSTEMS 


BARBERTON,  OHIO 

IN  CANADA:  THE  RiC-WlL  COMPANY  OP  CANADA  LIMITED 
See  our  catalog  in  Sweet's  and  Engineers'  Product  File 
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premature  nursery  at  the  hospital,  the  infants  do  not  have 
the  resources  for  temperature  regulation. 

“Although  we  have  a  marvelous  system  for  controlling 
the  temperature  and  humidity  of  the  air  circulating 
through  the  entire  premature  unit  as  well  as  that  sup¬ 
plied  to  each  incubator,”  Dr.  Silverman  states,  “we  have 
not  until  recently  been  able  to  provide  minute-to-minute 
individual  control  of  the  temperature  of  the  incubator  to 
respond  to  the  changing  heat  requirements  of  each  in¬ 
fant.  Now  we  think  we  have  the  thing  licked.” 

•  THERMOSTAT  ON  ABDOMEN— Incubator  air  is  supplied 
at  a  controlled  base  temperature  of  86  deg  F,  but  this 
heat  is  supplemented  by  infra-red  lamps.  In  this  way, 
the  baby  absorbs  heat  directly  from  the  lamps,  rather 
than  the  air.  His  temperature  is  mainatined  at  an  al¬ 
most  constant  98.6  deg  F. 

Each  infant  wears  a  temjjeratu re-sensing  element  at¬ 
tached  to  his  abdomen.  Through  feed-back  controls, 
automatic  shut-off  of  the  infra-red  lamps  is  achieved  the 
instant  the  baby’s  temperature  goes  above  a  set  level. 
Thus  the  device  also  provides  automatic  adjustment  to 
varying  levels  of  air  humidity  (which  affect  the  body’s 
ability  to  lose  or  gain  heat) . 

In  each  incubator  an  “artificial  baby”,  an  assembly  of 
glass  tubing  enclosing  a  heat-sensitive  element,  safeguards 
against  flaws  in  the  operation  of  the  automatic  tempera¬ 
ture  control.  If  the  temperature  of  the  artificial  baby 
goes  above  the  safety  point,  a  red  light  and  an  alarm 
buzzer  alert  those  in  attendance. 

Doctors  have  disagreed  upon  what  are  the  optimum 
humidity  and  temiierature  conditions  for  premature  in¬ 
fants.  On  the  basis  of  carefully  controlled  observations 
involving  some  500  infants,  doctors  of  Babies  Hospital 
have  reached  these  tentative  conclusions: 

Premature  infants  do  better  at  higher  than  at  lower 
temperatures.  Moist  air  does  not  make  it  easier  for  pre¬ 
mature  infants  to  breathe.  The  beneficial  effect  of  hu¬ 
midity  has  been  traced  to  the  well-known  fact  that  moist 
air  reduces  loss  of  body  heat. 

Dr.  Frederic  J.  Agate  of  the  hospital’s  Department  of 
Anatomy  has  contributed  a  major  portion  of  the  work 
that  went  into  development  of  the  radiant  heaing  system, 
says  Dr.  Silve^an.  The  new  units  provide  a  micro¬ 
climate  unlike  ahy  ever  experienced  by  newborns  before, 
and  considerably  closer  to  the  ideal  climate  supplied  by 
the  mother’s  body. 


CERTIFICATION  PROGRAM 

for  unitary  air  conditioners  launched.  Effective  on 
January  I.  Major  manufacturers  sign  contract  pledge. 

Completion  of  the  first  phase  of  the  certification  pro¬ 
gram  for  unitary  air-conditioners,  initiated  last  May  as  a 
cooperative  project  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  Washington  D.C.,  and  National  Warm  Air 
Heating  apd  Air-Conditioning  Association,  Cleveland, 
Ohio,  was  announced  by  Geo.  S.  Jones,  Jr.,  managing  di¬ 
rector  of  ARI,  and  George  Boeddener,  managing  director 
of  National  Warm  Air.  This  initial  phase  included  sign¬ 
ing  of  contract  agreements  by  the  majority  of  manu¬ 
facturers  in  this  field. 


Seal  attests  manufacturer's  compliance  with  code. 

The  program,  which  becomes  effective  January  1,  1959, 
will  cover  thousands  of  residential  and  commercial  type 
air-conditioners,  it  was  pointed  out,  and  certification  d 
this  equipment  by  its  manufacturers  will  include  a  pro¬ 
gram  of  testing  by  an  independent  laboratory  under  con- 
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Pittsburgh 


SOME  70,000  pounds  of  Anaconda  copper  tube  were  used 
in  the  sanitary  drainage  system,  hot-  and  eold-water 
lines,  oxygen,  vacuum,  and  compressed-air  lines  of  the  ad¬ 
dition  to  Children’s  Hospital  in  Pittsburgh. 

Copper  plumbing  provides  the  advantages  of  easier,  faster 
installation,  with  additional  economies  in  design  and  con¬ 
struction  made  possible  by  the  lighter  weight  of  copper 
tubes  and  the  trim,  space-saving,  solder-joint  fittings. 
Equally  important,  however,  are  the  long-range  benefits. 
Copper  tube  systems  last  longer,  require  less  maintenance 
than  systems  of  other  materials. 

Everyone  benefits  with  all-copper  plumbing.  Architects  have 
greater  freedom  in  design  to  locate  bathrooms  and  utilities 
where  desired  without  sacrificing  useful  space.  Contractors 
report  that  installation  time  has  been  reduced  up  to  one-half 
~  and  their  men  prefer  working  with  copper  tube.  Owners 
get  plumbing  that  lasts  —  costs  little  to  maintain. 


Anaconda  Copper  Tubes  are  available  in  all  standard  wall 
thicknesses  —  Types  K,  L,  M,  and  DWV  (Copper  Drainage 
Tube)  —  through  plumbing  wholesalers.  There’s  a  full  line 
of  Anaconda  wrought  and  cast  solder-joint  fittings.  For  more 
information  on  ALL-COPPER  plumbing,  write: 

The  American  Brass  Company,  Water  bury  20, 

Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  ilVSPPPh 
New  Toronto,  Ont.  ssoa 

ANACONDA 

COPPER  TUBES  AND  FITTINGS 

Products  of  THE  AMERICAN  BRASS  COMPANY 

Available  through  Plumbing  Wholesalers 


COPPER 

simplifies  plumbing 
in  big  addition  to 
Children’s  Hospital, 


TESTING  A  VALVE  on  the  hot-water  supply  system.  Other  copper 
tube  lines  in  view  are  part  of  the  sanitary  drainage  system,  rang¬ 
ing  in  size  from  IV2  inches  to  4  inches.  Because  connections  are 
easily  made,  even  in  tight  quarters,  the  lines  can  hug  the  ceiling. 


waste  line 

-  the  largest  size  used  in  the  drainage  system.  Solder- joint  con¬ 
nections  are  one  of  the  important  reasons  why  copper  tube 
systems  are  so  much  easier  and  faster  to  install. 


4* 
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reverse  ventilation 


your  problem 


Burt  Low  Type  Ventilators,  Supply 
aud  Exhaust  Air  for  Alotninuin  Co. 

of  America  Blow  Down  Fresh  Air  to  Blanket  Floor  Area 


Wide,  low-roofed,  modern  single-story 
plants  are  often  difficult  to  ventilate 
properly  with  conventional  methods. 
Perimeters  are  comfortable  but  other 
areas  may  not  be. 

Aluminum  Company  of  America’s 
new  Screw  Machine  Products  Plant  at 
Lancaster,  Pa.,  with  neither  cross 
ventilation  nor  natural  ventilation, 
solved  this  problem  with  “reverse” 
ventilation.  Forty-nine  48"  all-alu¬ 
minum  Burt  Low  Type  Roof  Ventila¬ 
tors  maintain  a  year-round  pleasant 
working  atmosphere. 

Twenty-five  of  the  Burt  Ventilators 
operate  in  reverse  to  blow  a  blanket 
of  fresh  air  over  the  entire  working 


floor.  Adjustable  diffusers  circulate 
the  air  at  floor  level  to  meet  seasonal 
needs.  Strategically  located  over  vari¬ 
ous  hot  areas,  these  Burt  supply  ven¬ 
tilators  need  no  long  horizontal  duct 
runs  to  reach  air  intakes  on  outside 
walls. 

The  other  twenty-four  Burt  ventila¬ 
tors  exhaust  the  considerable  heat  and 
oil  mist  from  production  operations. 
The  cost  of  these  Burt  units  was  less 
than  one- fourth  that  of  a  centralized 
duct  system. 

For  fresh  air  at  low  cost  in  your 
plants,  why  not  investigate  Burt’s 
complete  line  of  modern,  efficient  roof 
ventilators  now! 


Send  ^  FREE 


Write  for  Burt  Data  Book  SPV-IOI-G. 

It  supplies  quick  data  on  Burt's 
complete  line  of  modern  Roof  Ventilators. 


FAR  GRAVITY  VEHTILATORS  •  LOUVERS*  SHEET  METAL  SPECIALTIES 


BuTT 


The  lilin  Manufacturing  Company 

49  E.  South  St.  Akron  11.  Ohio 

MEMBER  AIR  MOVING  R  CONDITIONING  ASSOCIATION,  INC. 


NEW  CATALOGS 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


AIR-COOLED  PACKAGE  CHILLERS  - 

Bulletin  8027A,  from  Dunham-Bush, 
Inc.,  West  Hartford,  Conn.,  describes 
the  company’s  ARPC  air-cooled  pack¬ 
age  chillers  and  RCU  remote  condens¬ 
ing  unit  assemblies  for  residential  as 
well  as  commercial  and  industrial 
chilled  water  applications.  Included 
in  bulletin  are  capacity  and  dimen¬ 
sional  data,  plus  specifications  and 
wiring  schematics. 

Circle  Item  55  on  Inquiry  Card 


ELECTRIC  RADIANT  HEATERS— Edwin 
L.  Wiegand  Co.,  Pittsburgh,  Pa.,  of¬ 
fers  Bulletin  F-1614  describing  the 
company’s  line  of  Chromalox  electric 
radiant  comfort  heaters.  It  covers 
both  the  new  ceiling  type  radiant  heat¬ 
er  and  a  previously  announced  angu¬ 
lar-mounted  model.  A  simple  guide 
for  selecting  heaters  and  controls  is 
also  included. 

Circle  Item  56  on  Inquiry  Card 


INDUSTRIAL  DUST  CONTROL-To  as¬ 
sist  engineers  concerned  with  indus¬ 
trial  dust  control  problems  by  giving 
illustrations  of  how  others  have 
solved  them.  The  Flexaust  Co.,  New 
York,  N.  Y.,  offers  Bulletin  82.  To 
further  increase  its  usefulness,  bul¬ 
letin  also  includes  selection,  pricing, 
and  accessory  information. 

Circle  Item  57  on  Inquiry  Card 


METALLURGICAL  SERVICE— A  16-page 
booklet,  ADV-1009,  published  by  Re¬ 
public  Steel  Corp.,  Cleveland,  Ohio, 
explains  a  new  customer  service  being 
offered  by  the  company.  The  three- 
part  program  consists  of  field,  labora¬ 
tory,  and  mill  metallurgical  service, 
and  eight  case  histories  show  how  it 
works. 

Circle  Item  58  on  Inquiry  Card 


DRAWN-CASE  CAPACITORS— General 
Electric  Co.,  Schenectady,  N.  Y.,  offers 
4-page  Bulletin  GEA-6789  which  d^ 
scribes  features  of  the  company’s 
newly-designed  a-c  drawn-case  capaci¬ 
tors  used  in  air  conditioning  equip¬ 
ment  and  a  variety  of  other  industrial 
applications.  It  includes  equipment 
photos,  dimensional  diagrams,  and 
rating  and  dimension  tables. 

Circle  Item  59  on  Inquiry  Card 

(Continued  on  page  124) 
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SelecTemp  heating  will  please  everyone 

in  any  building 


This  revolutionary  system  gives  the  occupants  of 
residential,  institutional  and  commercial  buildings  unequalled 
comfort.  Every  room  is  a  separate  beating  zone 


Architects,  engineers  and  building  owners 
are  surprised  when  they  discover  the  sim¬ 
plicity  and  efficiency  of  SelecTemp  heating. 

Automatic  temperature  control  of  each 
room  is  usually  considered  both  compli¬ 
cated  and  expensive.  Yet  SelecTemp  units, 
without  electricity  or  wiring,  make  each 
room  a  separate  heating  zone.  In  addition, 
both  the  temperature  and  volume  of  circu¬ 
lating,  filtered  warm  air  is  continuously 
modulated. 

Low  costs 

With  all  its  advantages,  SelecTemp  costs 
no  more  than  many  conventional  systems 
that  do  not  have  room-by-room  tempera¬ 
ture  regulation. 


Installation  is  fast  and  economical 
in  either  new  or  existing  construction. 
Fuel  costs  are  exceptionally  low,  as  dem¬ 
onstrated  in  hundreds  of  installations 
throughout  the  United  States  and  Canada. 

Balanced  heat 

SelecTemp  heating  maintains  the  selected 
temperature  in  each  room,  even  when 
weather  conditions  cause  wide  variations 
in  heat  loss  from  rooms  on  the  warm  and 
cold  sidhs  of  a  building.  No  room  or  area 
is  overheated  or  underheated. 

A  complete  description  of  the  SelecTemp 
heating  system,  with  specifications,  will 
be  mailed  on  request.  Please  use  coupon 
below. 


THERMOSTAT 


AIR  HEATING, 
FILTERING  AND 
CIRCULATING  UNIT  — 
Each  room  heater  isan  auto* 
matic  unit,  with  steam  heat* 
ing  core,  air  Alter,  steam 
driven  fan  and  non*electric 
thermostat.  Recessed  in 
wall;  requires  no  floor  space. 


COPPER  TUBING  ■  y 
Low  first  cost.  Substantial 
instalbtion  savings  in  new 
or  existing  construction. 
Flexible  copper  tubing  con* 
cealed  in  walls  and  floors. 
Uses  low  pressure  steam 
from  boiler  or  district  steam. 


STEAM  CONDENSATE 

SUPPLY  RETURN 


IRON  FIREMAN  MANUFACTURING  CO. 

3076  West  106th  Street,  Cleveland  11,  Ohio 
(In  Canada  write  to  80  Ward  Street,  Toronto) 


IRON  FIREMAN^ 

HEATING  AND  COOLING 


□  Send  SelecTemp  specifications  and  full 
information. 

□  Arrange  for  brief  demonstration  of  SelecTemp 
room  heating  unit,  in  actual  operation,  in 
our  office. 


Name . . 

Address  - 

City _ 


Zone .  State. 
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Water  Tube 
PACKAGE 
BOILERS 

1.  LOWER  INITIAL  COST 


...  in  fact,  these  International,  forced  draft  package  boilers 
cost  less  than  many  modified  scotch  fire  tube  package  units — 
yet  oiler  so  much  more  in  terms  of  performance  and  operating 
economy. 

2.  LOWER  OPERATING  COST 

All  International  COMPAK  units  are  guaranteed  to  operate  at 
81%  efficiency — ^with  resultant  fuel  economy.  Rapid  water  cir¬ 
culation  through  inclined  water  tubes  assures  fast  generation 
of  steam  or  hot  water — in  fact,  much  faster  than  modified  scotch 
fire  tube  boilers. 


3.  LOWER  MAINTENANCE  COST 

The  natural  sweeping  action  of  hot  gases  over  staggered  rows 
of  water  tubes  makes  COMPAK  boilers  virtually  self-cleaning. 
When  required,  full  access  is  provided  to  both  the  fireside  and 
waterside  of  aU  tubes  without  dismantling  the  boiler.  Mainte¬ 
nance  time  and  costs  are  kept  to  an  absolute  minimum. 


The  International  COMPAK  also  gives  you  these  features: 


•  Complete  Package 

•  Fully  Automatic  Controls 

•  Oil  and/or  Gas  Fired 

•  Quiet,  Smooth  Operation 


No  Unsightly  Stack 
Long  Life  Expectancy 
Low  or  High  Pressure  Design 
Fast  Delivery 


Get  the  facts  from  your 

INTERNATIONAL 


DISTRICT  REPRESENTATIVE 

or  write  for  Bulletin  1200  today. 


lOllER  BUILDERS  SINCE  I88B 


THE  INTERNATIONAL 
BOILER  WORKS  CO. 


ftmm  VMir  TiAc^J 

fMfctgB  tBllBft  • 

'  ItirfllMt  INriiiililiMi 
•litftB  ♦  ASIIf  N«t«Br* 


890  SpniM  St. 


East  Streadsburg,  Pa. 


NEW  CATALOGS 

(Continued  from  page  122) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


COPPER  TUBE  PLUMBING— A  booklet, 
entitled  Save  on  the  Homes  You 
Build,  is  designed  to  assist  plumbing 
contractors  in  their  selling  efforts 
with  builders,  architects,  and  building 
contractors.  The  24-page  publication, 
available  from  Chase  Brass  &  Copper 
Co.,  Waterbury,  Conn.,  contains  in¬ 
formation  describing  how  building 
costs  can  be  cut  through  the  use  of 
copper  tube  for  plumbing,  heating, 
and  air  conditioning  systems.  Sug¬ 
gested  specifications  for  water  supply, 
underground  service,  heating,  air  con¬ 
ditioning,  oil  burner,  and  drainage  in¬ 
stallations  with  copper  tube  are  in¬ 
cluded  in  the  booklet. 

Circle  Item  60  on  Inquiry  Card 


AIR  CONDITIONING  MUSEUM  —  An 

interesting  illustrated  booklet  on  the 
Recold  Museum  of  Air  Conditioning 
and  Refrigeration  is  available  from 
Recold  Corp.,  Los  Angeles,  Calif. 
Booklet  describes  many  unique  an¬ 
tiques  utilized  during  the  brief  span 
of  the  mechanical  air  conditioning  and 
refrigeration  industry. 

Circle  Item  61  on  Inquiry  Card 


PIPELINE  STRAINERS— Bulletin  1210B, 
published  by  Sarco  Co.,  Inc.,  New 
York,  N.  Y.,  describes  a  new  line  of 
self-cleaning  semi-steel  pipeline 
strainers  in  sizes  from  %  through  3 
inches.  Tables  list  dimensions,  weights, 
and  prices. 

Circle  Item  62  on  Inquiry  Card 


AIR  DIFFUSERS.  MIXERS  —  Connor  En¬ 
gineering  Corp.,  Danbury,  Conn.,  an¬ 
nounces  Bulletin  30F  which  presents 
complete  information  on  the  company’s 
Kno-Draft  air  diffusers.  Series  45  high 
velocity  valve  attenuators,  and  Dorex 
air  recovery  equipment. 

Circle  Item  63  on  Inquiry  Card 


REDUCED  VOLTAGE  STARTERS  —  De¬ 
sign  and  construction  features  of  au¬ 
tomatic  reduced  voltage  starters  are 
described  in  Bulletin  14B8192  pub¬ 
lished  by  Allis-Chalmers,  MilwaiAee, 
Wis.  Covering  the  range  of  starters 
from  50  to  1200  hp,  600  volts,  the  bul¬ 
letin  includes  information,  theory,  and 
operation  of  low  voltage  starters. 

Circle  Item  64  on  Inquiry  Card 
(Continued  on  page  126) 


HEATING  PROBLEMS? 


INDUSTRIAL  •  COMMERCIAL  •  RESIDENTIAL 


HARRIS 


ARTHUR  HARRIS  &  CO 

Established  1874 


Roof  Ventilators  for  Every  Commercial  and  Industrial  Need 
KtPRtSENTATlVES  IN  PRINCIPAL  L  IlfS 
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OR  WRITE  FOR  coRT  neering  Representatives. 

^Call  your  Chromalox  Man  for  the  answers 

For  on-the-spot  help,  pick  up  the  phone  AlE 

and  call  your  Chromalox  Representa- 

live.  He  has  more  than  15,000  standard 

types,  sizes  and  ratings  from  which  to 

select  the  best  heater  for  your  job. 

For  new  or  existing  installations, 

Chromalox  has:  the  world’s  most  com- 
plete  line  of  electric  heating  .  .  .  the 
world’s  largest  stock,  for  immediate 
shipment .  .  .  personal  “no  obligation” 
assistance  . .  .  factory  design-engineer-  ' 
ing  service  for  special  applications. 

Chromalox  answers  are  fast,  clean,  safe, 
accurate  and  economical.  Call  your 
Chromalox  Man  or  write  today. 


...  it  proporMl  to  immsli* 
goto  vonMoting  probkmi 
ond  (don  systomc  few  Ibo 
ofRcioflt  romovol  boot; 
fumos,  vapor  or  duel. 


Throo  typos  of  AHon  tur* 
Urns  toko  fuH  advoMogo 
of  tho  economy  of  notu^ 
air  movoment. 


COPPER 

STAINLESS 

STEEL 

MONEL 

STEEL 


IXHAIIST  PANS 

Roffloto  drivo  Stoxoustor  it 
desitpmd  to  hondlo- «or« 
roshro  fumes,  cmd/or  Mgb 
temperature  ah’. 


Buih  for  open  or  closed  tank  operation  at 
lew  or  high  pressures  and  temperatures. 

WRITE  FOR  CATALOG 
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Cleaver-Brooks  starting  service  sends  Progress  packaged  boiiers 
off  to  a  right  start . . .  assuros  tip-top  boiier  performance . . . 
greater  customer  satisfaction. 

This  unique  starting  service  is  typical  of  many  extra  values  you  enjoy 
when  you  install  America’s  finest  conunercial  heating  boiler  .  .  .  more 
evidence  of  Cleaver-Brooks  undivided  responsibility  for  boiler  performance. 

1.  Every  Progress  boiler  is  started  by  a  trained  Cleaver-Brooks  service¬ 
man.  He  adjusts  it  carefully  for  fuels  and  loads  on  job  site.  This 
means  fewer  hours  on  the  job  for  you  .  .  .  less  cost  .  .  .  fewer  call  backs. 

It  means  superior  performance,  more  satisfied  customers. 

2.  Cleaver-Brooks  serviceman  trains  the  boiler  attendant  .  .  .  instructs 
him  in  the  care  and  operation  of  the  boiler.  This  relieves  you  of  the 
time  and  cost  of  this  important  follow-up  responsibility. 

Other  important  profit-making  advantages  in  the  Progress  packaged 
heating  boiler:  packaged  design,  fully  factory-tested,  ready  to  install  on 
the  job  site.  Clean,  quiet  operation.  High  efficiency:  80%  guaranteed. 
Hinged  doors  simplify  maintenance. 

Built  by  America’s  largest  builder  of  packaged  boilers. 

Cleaver-Brooks  Projrress  Boilers  —  seven 
sizes  to  2,010,000  Btu. — for  all  tyi>es  of 
c<Hnniercial  heating  with  oil,  gas  or  com¬ 
bination  oil/gas.  Write:  Dept.  P,  315  E. 

Keefe  Ave.,  Milwaukee  12,  Wis. 

Cleaver^  Brooks* 

Progress 

Packaged  Heating  Boiler 


NEW  CATALOGS 


(Continued  from  page  124) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


VENTILATION  FANS— A  4-page  illus¬ 
trated  bulletin  (No.  8914)  describing 
the  company’s  expanded  line  of  Model 
IC  Ventura  fans  is  available  from 
American-Standard,  American  Blow¬ 
er  Division,  Detroit,  Mich.  Tables 
list  42  low-pressui'e  fans  and  50  high- 
pressure  fans,  giving  fan  speed,  motor 
horsepower,  dimensional  data,  quiet¬ 
ness  rating  and  net  weight,  as  well  as 
delivery  over  a  range  of  static  pres¬ 
sure  values. 


Circle  Item  65  on  Inquiry  Card 


STAINLESS  STEEL  FITTINGS— An  86 

page  reference  volume  on  stainless 
steel  pipe  fittings,  announced  by 
Ladish  Co.,  Cudahy,  Wis.,  gives  de¬ 
tailed  information  on  a  broad  line  of 
both  IPS  and  tube-OD  welding  fit¬ 
tings,  screwed  and  socket  welding  fit¬ 
tings,  and  ASA,  MSS  and  corrosion 
weight  flanges.  Technical  section  in¬ 
cludes  manufacturing  standards,  spe¬ 
cifications,  data  on  welding  of  stain¬ 
less  steel  and  corrosion  resistance 
tables. 


Circle  Item  66  on  Inquiry  Card 


PIPELINE  AFTERCOOLERS— Eight-page 
Bulletin  302.6K1,  published  by  Amer¬ 
ican-Standard,  Ross  Heat  Exchanger 
Division,  Buffalo,  N.  Y.,  presents  the 
company’s  A-lOO  line  of  pipeline 
after-coolers  for  cooling  and  drying 
compressed  air.  Specifications  give  de¬ 
tails  on  54  models,  with  capacities  des¬ 
ignated  for  operating  pressures  up  to 
125  psig  for  single  and  two-stage 
compression. 

Circle  Item  67  on  Inquiry  Card 


FORCED-DRAFT  BURNERS  —  Bulletin 
No.  5843,  available  from  Iron  Fire¬ 
man  Mfg.  Co.,  Cleveland,  Ohio,  de¬ 
scribes  industrial  packaged  forced- 
draft  firing  systems.  They  are  de¬ 
signed  for  dual-fuel  or  single-fuel  fir¬ 
ing  of  high  or  low  pressure  natural, 
LP  or  manufactured  gas,  or  any  grade 
of  oil  from  No.  2  through  No.  6,  in 
scotch  marine,  steel  firebox,  water 
tube,  or  cast  iron  boilers.  Included  in 
bulletin  ai*e  illustrations  and  informa¬ 
tion  on  nine  installations. 


Circle  Item  68  on  Inquiry  Card 


(Continued  on  page  128) 
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YOU  CAN  CHANGE  BLADE  PITCH 
TO  CHANGE  VOLUME  AND  PRESSURE  WITH 

JOYaxivane  fans 


If  calculated  and  operational  requirements  differ ...  if  system 
characteristics  change  ...  or  if  resistance  is  difficult  to  predict 
—Joy  fans  can  solve  your  problem.  The  blade  pitch  is  adjust¬ 
able.  The  factory  blade-setting  can  be  changed  quickly  to 
provide  either  a  wide  pressure-range  for  any  particular  volume 
or  a  change  in  volume.  The  inset  photograph  shows  how  this 
can  be  done  using  only  a  common  wrench. 

Other  advantages:  The  motor  is  inside  the  fan  ...  no  drive 
losses.  This  makes  the  fan  unusually  compact  and  efficient 
.  .  .  easy  to  mount.  There  are  1600  standard  models  in  all 
combinations  of  horsepower,  pressures,  and  volumes.  Also 
available  with  V-belt  drives.  Send  in  the  coupon  now  for 
complete  information. 

Joy  Manufacturing  Company,  Oliver  Building,  Pitts¬ 
burgh,  Pa.  In  Canada:  Joy  Manufactiu^g  Company  (Can¬ 
ada)  Limited,  Galt,  Ontario. 


Joy  Manufacturing  Contpany 
Axivane  Fan  Engineering,  Dept.  40 
Oiiver  Buiiding,  Pittsburgh  22,  Pa. 


company 


state 


street  address 


I  am  interested  in  Joy  Axivane  Fan  information  on: 


WSW  I  7317>257 


SAVES  YOU  MONEY  ON  AIR 


CONDITIONING,  HEATING  AND  VENTILATING,  DECEMIER,  1fS8 


CONTROL 


FUXflUST> 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  dust  collecting 
uses,  particulariy  good  for 
elbows  and  moving  hoods. 
Exoq>tionally  ea^  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  IVi"  thru  36"  i.d. 

fvmv  fOr  OvraVf  fOOVjr 

Ditiribirten 
in  all  principal  clHas 


Dept.  HV-12 


NEW  CATALOGS 

(Continued  from  page  126) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


MULTIZONE  AIR  UNITS  — A  catalog, 
entitled  Multizone  Air  Distributing 
Units,  is  offered  by  Sturtevant  Div., 
Westinghouse  Electric  Corp.,  Boston, 
Mass.  Booklet  describes  the  company’s 
complete  line  of  blowers  for  multizone 
central  air  conditioning  systems.  Com¬ 
prehensive  performance  and  applica¬ 
tion  data  are  given.  Construction  de¬ 
tails,  dimensions,  and  typical  speci¬ 
fications  are  also  included. 

Circle  Item  69  on  Inquiry  Card 


STEEL  SHEETS  AND  STRIP  —  Called  a 
buyer’s  guide  to  every  kind  of  sheet 
and  strip,  revised  Bulletin  20-1,  from 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chi¬ 
cago,  Ill.,  lists  types  available  for 
prompt  shipment  in  the  form  of  coils, 
stock  sizes,  and  cut-to-order  sizes. 
Cost  factors  are  reviewed  as  a  guide 
to  economical  purchasing  practices. 
Bulletin  also  contains  information  on 
pre-painted  steel  in  slit  coils  and  flat 
sheets. 

Circle  Item  70  on  Inquiry  Card 


PIPE  INSULATION— A  new  cellular- 
type  tube  and  pipe  insulation  made  of 
expanded  Neoprene,  and  designed  for 
the  refrigeration  and  air  conditioning 
industries,  is  the  subject  of  illustrated 
literature  available  from  Presstite- 
Keystone  Engineering  Products  Co., 
of  St.  Louis,  Mo.  a  division  of 
American-Marietta  Co. 

Circle  Item  71  on  Inquiry  Card 


LOW  TEMPERATURE  INSULATION  — 

A  12-page  booklet,  FIi-104,  devoted 
to  the  use  of  Foamglas  insulation  in 
low  temperature  spaces  is  published 
by  Pittsburgh  Corning  Corp.,  Pitts¬ 
burgh,  Pa.  Booklet  contains  photo¬ 
graphs  and  brief  descriptions  of  sev¬ 
eral  new  types  of  cold  storage  enclo¬ 
sures  made  possible  by  the  special 
physical  characteristics  of  the  cellular 
glass  insulation. 

Circle  Item  72  on  Inquiry  Card 


ALUMINUM  MASONRY  ANCHORS  — 

Two  aluminum  masonry  anchors,  the 
Diamond  Hammer  Drive  and  the  Fur- 
N-Strip,  are  described  in  Bulletin  No. 
4058  offered  by  Diamond  Expansion 
Bolt  Co.,  Inc.,  Garwood,  N.  J.  Interior 
construction  of  both  masonry  anchors 
is  shown,  along  with  installation 
methods.  Specifications  gpve  sizes, 
suggested  working  loads,  weights, 
packaging,  and  catalog  numbers. 

Circle  Item  73  on  Inquiry  Card 


HEATING  COILS  —  American  Air 
Filter  Co.,  Inc.,  Louisville,  Ky.,  offers 
a  30-page  bulletin  describing  its  com¬ 
plete  line  of  Herman  Nelson  heating 
coils.  Bulletin  No.  890  contains  coil 
selection  information  as  well  as  de¬ 
scriptive  information  on  the  coils 
themselves,  and  includes  construction 
specifications,  dimensional  data,  sur¬ 
face  charts,  and  circuiting  and  piping 
diagrams. 

Circle  Item  74  on  Inquiry  Card 


PHOTOGRAPHY  SERVES  ENGINEERING 

— Photoneering,  a  combination  of  pho¬ 
tography  and  drawing  as  an  engineer¬ 
ing  twl,  is  described  in  a  4-page  bro¬ 
chure  available  from  Technical  Re¬ 
production  Service,  Newark,  N.  J.  The 
process  saves  time  and  money,  and 
makes  engineering  drawing  easy  to 
visualize  with  a  minimum  time  need^ 
for  interpretation. 

Circle  Item  75  on  Inquiry  Card 


GENERAL  PURPOSE  PUMPS  —  The 

AquaLine  line  of  horizontal  split-case 
pumps  for  hot  and  cold  water  han¬ 
dling  is  described  in  Bulletin  No. 
B-2100,  offered  by  Peerless  Pump  Div., 
Food  Machinery  and  Chemical  Corp., 
Indianapolis,  Ind.  Bulletin  gives  com¬ 
plete  dimensional  data,  and  operating 
characteristics  in  both  performance 
curve  form  and  selection  chart  form. 

Circle  Item  76  on  Inquiry  Card 


STEAM,  HOT  WATER  GENERATORS- 

A  6-page  color  folder,  entitled  More 
Performance  From  Less  Investment, 
is  issued  by  Cyclotherm  Div.,  Na- 
tional-U.  S.  Radiator  Corp.,  Oswego, 
N.  Y.  Folder  describes  18  sizes  of 
package  steam  generators  with  a 
range  from  15  to  650  hp,  and  includes 
specification  sheets  on  10  sizes  of  the 
company’s  newly  developed  package 
hot  water  generators. 

Circle  Item  77  on  Inquiry  Card 


BOILER-BURNER  UNITS  —  Fitzgibbons 
Boiler  Co.,  Inc.,  New  York,  N.  Y., 
announces  literature  covering  3  new 
models  of  forced  draft  packaged 
boiler-burner  units.  Catalog  PACK-R- 
10  describes  Model  R,  in  13  sizes  from 
59  to  464  hp  and  equipped  with  an 
industrial  type  forced  draft  rotary 
oil-burner.  Burners  are  available  for 
all  oils,  with  or  without  preheaters; 
for  oil  and  gas  combination;  and  for 
full  gas  firing.  Catalog  PACK-PB-10 
describes  Model  PB,  in  4  sizes  from 
59  to  93  hp  and  equipped  with  a  low 
pressure  atomizing  burner  suitable  for 
oils  through  No.  6.  Catalog  PACK-P- 
10  covers  Model  P,  in  4  sizes  from  59 
to  93  hp  and  equipped  with  a  high 
pressure  atomizing  burner  for  light  , 
oils  up  to  No.  2,  as  well  as  gas  or  ■ 
gas/oil  combination. 

Circle  Item  7B  on  Inquiry  Card 
( Continued  on  page  130) 
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*Hollis  U.  Bible,  Consulting  Engineer,  Houston,  Texas 
**Bemard  Johnson  &  Associates,  Consulting  Engineers, 
Houston,  Texas 


STRONG  BOND  IMMEDIATELY 


AN  ADHESIVE  FORMULATED  ESPECIALLY  FOR  BONDING  IN¬ 
SULATION  TO  METAL  DUCTS  THAT  IS  ECONOMICAL.  YET 
IT  CONTAINS  ALL  THE  QUALITIES  DESIRED  FOR  AN  IM¬ 
MEDIATE,  STRONG,  AND  LASTING  BOND. 


ELIMINATES 

•  Clips,  Screws,  Caps,  Wires, 
Staples,  Tape,  etc. 

•  Extra  man  to  help  hold  Insu¬ 
lation  in  place  on  wrap 
around  |obs. 

•  Time  lost  In  waiting  for  in¬ 
sulation  to  bond  before  brake 
forming. 

•  Filming  over  of  adhesive  and 
not  bonding  on  large  areas 
where  certain  types  of  ad¬ 
hesives  are  used. 

•  Stocking  several  types  of  ad¬ 
hesives  for  different  lobs. 

•  Mixing. 


QUALITIES 

•  WATERPROOF. 

•  EXTENDED  COVERAGE— 
Brush  application — 

230  sq.  ft.  per  gal. 
Roller  application — 

270  sq.  ft.  per  gal. 

•  TEMPERATURE  RANGE— 

Blanket _ —30®  F  to  325"  F. 

Board...—— 30°  F.  to  250°  F. 

•  LABOR  SAVING  SMOOTH¬ 
NESS  OF  APPLICATION. 

•  COLOR — Clear  with  slight 
orange  tint. 


DUCTAK  is  designed  for  those  who  desire  a  slightly  slower  setting 
time  than  Fastak.  Approximately  one  hour  is  required  before 
ducts  may  be  brake  formed  without  danger  of  breaking  bond. 
Other  than  this,  all  the  features  and  qualities  mentioned  above 
apply  to  DUCTAK. 


Thermal  Engineering  year  around  central  plant 
and  multizone  air  conditioners  are  in  operation  in  the 
Administration  Building*,  the  Library*,  the  Memo¬ 
rial  Student  Center*,  and  the  U.  S.  Dept,  of  Agricul¬ 
ture  facility*  at  the  Agricultural  and  Mechanical 
College  of  Texas.  Many  additional  Thermal  units  are 
presently  to  be  installed  in  the  new  Chemistry 


Thermal  Engineering  manufactures  a  complete 
line  of  central  plant  and  multizone  conditioners, 
sprayed  coil  units,  heating  and  ventilating  units, 
heating  and  cooling  coils  and  air-cooled  condensers. 
Write  for  complete  information  and  a  list  of  satis¬ 
fied  users. 

Sm  our  axhibit  at  the  14th  International  Heating  E  Air  Conditioning 
Exposition,  Convention  Hall,  Philadelphia,  January  26-29,  I9S9,  Booth  #16. 


SUcA  TOttA 


DUCT 

INSULATION 

ADHESIVE 


When  you  specify  Reznor  gas  heaters,  you  can  do  so  with 
confidence  that  the  equipment  you  call  for  will  be  available 
when  it’s  needed,  anywhere  in  the  country.  Substantial 
stocks  of  all  the  most  frequently  used  models  (both  unit 
heaters  and  duct  furnaces)  are  maintained  by  Reznor 
distributors  in  more  than  200  cities.  And  if  the  units  you 
call  for  don’t  happen  to  be  available  from  distributor  stocks, 
shipments  from  the  factory  can  be  made  to  meet  any 
reasonable  schedule. 

AVAILABILITY  is  just  one  of  many  reasons  why 
Reznor  is  right  for  a  wide  variety  of  commercial  and 
industrial  buildings.  Ask  your  Reznor  distributor  for  details 
or  write  for  your  free  copy  of  “Modern  Heating”. 


2605  W  DALLAS  •  P  O  BOX  13254 
HOUSTON  19,  TtXAS 


l,UNIT  heaters 


SOLD  ONLY  THROUGH  JOBBERS  AND  DISTRIBUTORS 
Territortci  Open  for  Monuforturcrs  Ayents  Colling  on  Jobbers  and  Distributor 

CAIN  MANUFACTURING  CO. 

nil  North  Sth  Avenue  Phone  FA  2-0354  Birniinghom,  Alobamc 


KCONDITIONING.  heating  and  ventilating,  DECEMIER,  19SS 


THERMAL  ENGINEERING 
CORPORATION 


NEW  CATALOGS 
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LO-BOY 

CENTRIFUGAL 
ROOF  EXHAUSTERS 

Enhance  The  Beauty 
Of  Building  Skylines 


Lowest  Silhouette  Design 
FORWARD  OR  BACKWARD  CURVE 
WHEEL  WITHIN  ....  OR  OUT  OF 
SCROLL  HOUSING 

Motor  mounting  on  side  of  struc¬ 
ture  support  .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 

LOW  WIND  RESISTANCE 
SIZES  10".-72'‘  SOO-47,000 
CERTIFIED  C.F.M.  RATINGS 

•  QUALITY  •  BEAUTY 

•  PROVEN  PERFORMANCE 

See  Sweet's  File  20e/Amm  or 
Write  ter  belletfe  ACIOO-58 

AMIHERMAN  GO.,  INC. 

110  Nerth  SeceeO  St. 
Mlaaeopells  1,  Miaeesota 

MENDER  OF  THE  AIR  MOVINO  A 
CONOITIONINR  AMN. 


(Continued  from  pa^e  128) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


WALL-HUNG  FIXTURE  CARRIERS  — 

Available  from  Josam  Manufacturing 
Co.,  Michigan  City,  Ind.,  is  a  booklet 
combining  Price  List  FC-2,  covering 
the  company’s  Unitron  carriers  and 
closet  fittings,  and  Manual  FD-2, 
which  contains  10  pages  of  selection 
charts  relating  the  company’s  carriers 
to  many  makes  and  types  of  wall-hung 
fixtures.  Installation  diagrams  are 
also  included. 

Circle  Item  79  on  Inquiry  Card 


AIR  CONDITIONING  BLOWER  UNITS— 

A  16-page  catalog  on  its  expanded 
line  of  medium  pressure  air  condition¬ 
ing  units  is  published  by  M.  Blazer  & 
Son,  Passaic,  N.  J.  The  catalog  covers 
the  company’s  line  of  1,  2,  and  3-fan 
assembly  units,  ranging  from  500  to 
50,460  cfm  at  static  pressures  up  to 
3  inches  w.g.  Construction  features 
and  accessories  are  illustrated;  capac¬ 
ities  and  dimensions  of  39  cabinet 
sizes  in  horizontal  and  vertical  models 
are  comprehensively  covered. 

Circle  Item  80  on  Inquiry  Card 


UTILITY  PUMPS— Utility  pumps  which 
incorporate  the  helical  screw  principle 
are  described  in  an  8-page  catalog  of¬ 
fered  by  Continental  Pump  Co.,  St. 
Louis,  Mo.  Listed  are  dimensions  and 
performance  data  for  individual 
pumps,  as  well  as  data  covering  di¬ 
rect-connected,  close-coupled,  and  V- 
belt  motor  driven  units,  and  close- 
coupled  gasoline  engine  driven  units. 

Circle  Item  81  on  Inquiry  Card 


GAGES  AND  REGULATORS— A  60-page 
product  catalog.  No.  76-R,  is  offered 
by  Jas.  P.  Marsh  Corp.,  Skokie,  Ill. 
Equipment  described  and  illustrated 
includes  gages  and  gage  accessories, 
pressure-actuated  water  regulators, 
temperature-actuated  regulators  for 
water  and  low-pressure  steam,  and 
solenoid  valves. 

Circle  Item  82  on  Inquiry  Card 


EVAPORATIVE  AIR  COOLERS  —  Avail¬ 
able  from  International  Metal  Prod¬ 
ucts  Co.,  Phoenix,  Ariz.,  is  a  36-page 
full-color  catalog  covering  its  Arctic 
Circle  line  of  evaporative  air  coolers. 
Performance  ratings,  dimensions,  and 
specifications  are  listed  for  residen¬ 
tial,  commercial,  and  industrial  mod¬ 
els.  Installation  details  are  included. 

Circle  Item  83  on  Inquiry  Card 

(Continued  on  page  132) 


AIR  VELOCITY 
METER 

Ho.  400 


One  Instrument 
Tells  Both 
Air  Velocity  and 


Static  Pressure! 


•  Reads  directly  in  feet  per 
minute  and  inches  of  water. 

•  Check  all  velocities  from  400 
to  10,000  F.P.M. 

•  All  static  pressures  from  0  to 
10"  of  water. 


Tests  fan  and  blower  dis¬ 
charge  and  inlet  pressures, 
pressure  drop  across  filters, 
balances  air  conditioning 
systems,  etc.  Complete  kit 
includes  dual  purpose 
manometer,  18"  stainless 
steel  pitot  tube,  Magne- 
clip  mounting  panel  and 
all  necessary  fittings,  tub¬ 
ings,  instructions  and  ac¬ 
cessories. 

Write  today  for  literature  and  prices. 


F.  W.  DWYER  MFC.  CO 


P.O.  Rox  373-N  MieM9«Mi  CHy,  hA 


\V 


Mng  Die  lireat  Um  HOSPITAL . . .  WASHIIIiTOII 

"^iW.  WieAl  (EATER  at  St  Louis,  Mo. 


Here  1 1  Frick  unit  air  conditioners  and  42  Frick  compressors 
supply  the  necessary  cooling  services  for  operating  rooms,  private 
rooms,  auditorium  and  chapel,  class  rooms,  nurse-interns'  dormi¬ 
tories,  offices,  libraries,  laboratories,  cafeterias,  kitchens,  special 
freezers,  research  departments,  morgues,  animal  rooms,  etc.  In¬ 
stallation  by  L.  V.  Fleiter  Co.,  Inc.,  Frick  Distributors  in  St.  Louis, 
Missouri. 

Whether  you  need  conditioned  air,  cold  water,  ice,  cold  rooms, 
or  very  low  temperatures, — for  human  comfort,  food  service, 
process  work,  quick  freezing,  research,  or  any  other  commercial 

or  industrial  purpose, — there's 
a  Frick  system  to  meet  your 
exact  requirements. 

Let  us  quote  now  on  the 
equipment  you  need. 

U/tiie  •  •  • 

wire  .  .  .  phone  or  visit. 


iPENDABLE  REFRIGERATION  SINCE  1882 


7*/2-Ton  Frick  unit  air  conditioner 
serving  four  research  and  lecture 


WAYNESBORO,  PENNA.,  U.  S.  A. 
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NEW  CATALOGS 


(Continued  from  page  130) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


FUEL  lURNING  UNIT— Peabody  Engi¬ 
neering  Corp.,  New  York,  N.  Y.,  offers 
an  8-page  brochure  describing  its 
completely  redesigned  PK-54  auto¬ 
matic  fuel  burner.  Bulletin  430B  ailso 
illustrates  applications  of  the  pack¬ 
aged  burning  unit,  which  contains 
complete  combustion  control  modulat¬ 
ing  system,  flame  failure  and  sequence 
interlock  systems,  air  handling  sys¬ 
tem,  fuel  atomizing  system,  and  fac¬ 
tory-installed  piping,  valving,  and 
wiring. 

Circle  Item  84  on  Inquiry  Card 

CONTROLS  FOR  DIESEL  ENGINES  — 

Entitled  Controls  for  Diesel  Engines, 
a  24-page  bulletin  (B45-1)  published 
by  Industrial  Div.,  Minneapolis- 
Honeywell  Regulator  Co.,  Philadel¬ 
phia,  Pa.,  describes  temperature  and 
pressure  control  systems  for  diesel 
engines,  safety  devices,  tachometers, 
control  motors,  valves,  switches,  re¬ 
lays,  and  related  accessories. 

Circle  Item  85  on  Inquiry  Card 


NIAGARA  AEROPASS  CONDENSERS 

give  you  trouble-free,  automatic  refrigera¬ 
tion  at  the  least  spread  between  head-pres¬ 
sure  and  suction  pressure.  You  gain  a  great 
power  saving.  Y ou  also  get  removal  of  super¬ 
heat  before  condensing,  condensing  at  sub¬ 
cooled  temperature  and  a  refrigerant  fully 
purged  of  oil.  Out-door  air  takes  up  heat  of 
condensation  through  evaporation  of  the 
least  amount  of  water;  low  temperature  con- 


SHELL  AND  TURE  CONDENSERS  —  De¬ 
scribed  in  16-page  Catalog  8044,  pub¬ 
lished  by  Dunham-Bush,  Inc.,  West 
Hartford,  Conn.,  are  Heat-X  “CSTC” 
cleanable  shell  and  tube  condensers. 
These  heavy  duty,  high  capacity  con¬ 
densers  are  designed  to  simplify  the 
mechanical  cleaning  necessary  in 
areas  where  poor  water  conditions  ex¬ 
ist.  Construction  details,  dimensions, 
selection  data,  and  performance  charts 
are  included. 

Circle  Item  86  on  Inquiry  Card 


STAINLESS  TU8ING  AND  PIPE— Those 
responsible  for  the  procurement  of 
stainless  tubing,  pipe  and  welding  fit¬ 
tings  are  offered  a  technical  data 
card,  TDC-189,  published  by  Tubular 
Products  Div.,  The  Babcock  &  Wilcox 
Co.,  Beaver  Falls,  Pa.  Card  describes 
high  temperature  properties  of  B&W 
Croloy  16-13-3  (TP  316),  its  chemical 
composition,  size  ranges,  and  short 
time  tensile  and  rupture  properties. 

Circle  Item  87  on  Inquiry  Card 


PRESSURE  DROP  IN  STRAINERS  — 

The  Mueller  Steam  Specialty  Co., 
Brooklyn,  N.  Y.,  manufacturer  of 
strainers  for  all  services,  offers  pres¬ 
sure-drop  charts  for  its  products. 
Also  available  is  a  catalog  which 
provides  information  on  a  complete 
line  of  Y-  and  basket-type  strainers. 
Circle  Item  88  on  Inquiry  Card 


densing  means  freedom  from  scaling  and 
loss  of  capacity.  Niagara  sectional  design 
offers  you  lower  costs  for  more  compact 
equipment,  easier  to  keep  up.  You  get  al¬ 
ways  full  capacity,  **new  plant”  efficiency 
and  continuous  savings  such  as  93%  of  con¬ 
densing  water  cost  that  add  to  your  profit. 
Managers  who  know  their  costs  buy  Niagara 
Aeropass  Condensers. 

Write  for  Bulletin  131 


HIGH  PRESSURE  REDUCING  VALVE-. 

A  catalog  sheet  available  from  Atlas 
Valve  Co.,  Newark,  N.  J.,  describes 
the  company’s  Type  E,  Fig.  198  high 
pressure  reducing  valve.  Valve  is 
adapted  for  air,  gas  or  hydraulic 
operation;  catalog  sheet  includes  de¬ 
scription,  operating  and  ordering  in¬ 
formation,  parts  list  and  dimensions. 
Circle  Ifem  89  on  Inquiry  Card 


INDUSTRIAL  SPACE  HEATERS  —  A 

handy  selector  guide  for  heating 
rooms  or  buildings.  Bulletin  GEA- 
6361B,  from  General  Electric  Co., 
Schenectady,  N.  Y.,  gives  four  steps 
for  selecting  the  correct  industrial 
space  heater  and  control.  Publication 
includes  chart  for  determining  kilo¬ 
watt-hour  requirements  by  outside 
and  inside  temperature  difference  and 
building  or  room  volume  in  cubic  feet. 
Example  uses  natural  or  forced  con¬ 
vection  space  heaters  and  controls. 
Complete  product  data  is  listed  for 
controls  as  well  as  for  both  types  of 
heaters. 

Circle  Ifem  90  on  Inquiry  Card 


TEMPERATURE  INSTRUMENTS— A  short 
form  catalog  which  covers  the  com¬ 
pany’s  complete  line  of  thermistor 
bas^  temperature  measurement  and 
control  instruments  is  available  from 
Yellow  Springs  Instrument  Co.,  Inc., 
Yellow  Springs,  Ohio.  Descriptions  of 
4  measuring  instruments,  2  control 
instruments,  and  22  probe  types  are 
included. 

Circle  Item  91  on  Inquiry  Card 


ACCOUNTS  PAYA8LE  HANDLING  - 

Royal  McBee  Corp.,  Port  Chester,  N, 
Y.,  has  issued  a  brochure  (S-535)  on 
its  plan  for  efficient  accounts  payable 
handling,  using  the  company’s  Gen¬ 
eral  Records  Poster.  Brochure  de¬ 
scribes  how  all  accounts  payable  rec¬ 
ords  are  prepared  at  one  writing,  with 
expense  distribution  as  a  by-product 
Circle  Item  92  on  Inquiry  Card 


INDUSTRIAL  PIPING  EQUIPMENT  - 

Production,  space  and  cost  benefits  in 
the  continuous  distribution  of  indus¬ 
trial  gases  by  custom-built  manifold 
installations  are  described  in  a  28-page 
brochure.  Industrial  Piping  Equip¬ 
ment,  available  from  National  Cylin¬ 
der  Gas  Division  of  Chemetron  Corp., 
Chicago,  Ill. 

Circle  Item  93  on  Inquiry  Card 


HEATERS  AND  CONVERTERS  —  Just 
published  by  The  Sims  Co.  of  Erie, 
Pa.,  an  8-page  bulletin.  No.  J-1,  in¬ 
cludes  data  on  the  company’s  instan¬ 
taneous  heater,  booster  and  converter 
units.  It  includes  descriptions,  capaci¬ 
ties,  pressures,  ratings,  dimensions, 
weights  and  list  prices. 

Circle  Item  94  on  Inquiry  Card 

(Concluded  on  page  134) 


NIAGARA  BLOWER  COMPANY 

Dept.  HY-12 , 405  Lexington  Ave.,  New  York  17,  N.  Y. 

Niagara  District  Engineers  in  Principal  Cities  of  U.  S.  and  Canada 


GET  TROUBLE-FREE  CONDENSING  AND 
GREAT  POWER  AND  LABOR  SAVINGS 
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ANOTHBR  PARACOIL  PRODUCT 


for  underground  storage  tanks 


HEATING 

MEDIUM 

CONNECTIONS 


Designed  to  simplify  both  installation  and 
service.  Heater  is  suspended  from  tank  man¬ 
hole  flange.  All  connections  are  outside  the 
tank. 

Uses  hot  circulated  fluids  as  heating 
mediums 


insuring  positive  suction  tem¬ 
peratures. 

The  simplest  method  of  preheating  fuel  oils 
and  other  viscous  liquids  in  underground 
storage  tanks. 


PRODUCT 

SUCTION 

CONNECTION 


RETURN 

PRODUCT 

CONNECTION 


All  service  con¬ 
nections  are  out¬ 
side  tank  in  a 
ground-level  ac¬ 
cess  chamber. 


Top  end  chamber 
can  be  removed 
to  expose  tube 
ends  tor  inspec¬ 
tion.  \ 


SUCTION 

SHAFT 


Only  normal  depth 
from  ground  level 
required. 


SUCTION 
CHAMBER 
VENT  LINE 


Entire  tube  bundle 
can  be  removed 
without  breaking 
product  suction 
line. 


Self-venting 
suction  chamber 


SUCTION 

CHAMBER 


Hot  return  product  mixes  with  fresh  product  in  suc¬ 
tion  chamber,  providing  an  initial  tempierature  rise 
even  before  the  heating  tubes  are  reached. 

Available  in  standard  sizes  and  capacities  for  vari¬ 
ous  prixiuct  fluids. 

Altern^  Mod^l  (Type  VSS)  employs  high  pressure 
steasn  as  h^ng  medium. 


PRODUCT  FLOW 
FROM  TANK 


Write  for  Bulletin  60- J1 

ENGINEERING  CORPORATION 

30  Hctza,  New  York  20,  New  York  •  Circle  6-5650 
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SAFE  OPERATION  OF 
OVERHEAO  VALVES 


with  a 


BaraDtft 


Adjustable 

SPROCKET  RIM 

with  Chain  Guide 


ELIMINATE  THIS 


*  Simplifies  pipe  layout 

*  Fits  any  size  valve  wheel 

*  Easy  to  install  and  operate 

*  Operates  any  valve  from  plant  floor 

*  Time  and  money  saving  fixture 

*  No  maintenance;  first  cost  only  cost 

*  Packed,  completely  assembled,  one  to  a  carton 

*  Hot  galvanized,  rust-proof  chain  available 
for  all  sizes 

*  Easy  to  follow  instructions  with  each  unit 

*  Your  supplier  carries  complete  stocks 

*  Write  for  new  descriptive  catalog  sheet  and 
prices 


STEAM  SfECIALH 


5  BABBITT  SQUARE,  NEW  BEDFORD,  MASS.,  U.S.A. 


NEW  CATALOGS 


(Concluded  from  page  132) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


SUBMERSIBLE  PUMPS— A  wider  range 
of  4-inch  submersible  pumps,  featur¬ 
ing  new  ratings  and  performances,  is 
described  in  4-page  Bulletin  B255 
issued  by  Sumo  Pumps  Inc.,  Stamford, 
Conn.  Included  is  a  selector  guide 
which  enables  the  user  to  choose  the 
appropriate  pump  for  any  depth  set¬ 
ting,  water  pressure,  or  capacity  re¬ 
quirement. 

Circle  Item  95  on  Inquiry  Card 


V-BELT  DRIVES — A  12-page  manual, 
entitled  How  to  Get  Longer  Life  from 
V-Belt  Drives,  is  issued  by  B.  F.  Good¬ 
rich  Industrial  Products  Co.,  Akron, 
Ohio.  The  manual  tells  how  to  select 
and  install  the  belts,  how  to  detect  belt 
trouble,  diagnose  belt  failures,  and 
correct  drive  troubles.  A  list  of  tips 
for  proper  V-belt  maintenance  is  in¬ 
cluded  in  the  manual. 

Circle  Item  96  on  Inquiry  Card 


STAINLESS  STEEL  VALVES  —  Bulletin 
No.  7,  available  from  Alloy  Steel 
Products  Co.,  Inc.,  Linden,  N.  J.,  con¬ 
tains  information  on  stainless  steel 
valves  for  corrosive  services.  Bulletin 
provides  data  on  standards,  methods 
of  rating,  materials  of  construction, 
and  alloy  compositions.  It  includes  de¬ 
sign  details,  illustrates  thirty-six  basic 
valves,  and  describes  forty  of  their 
variations. 

Circle  Item  97  on  Inquiry  Card 


ELECTRIC  HEATING  EQUIPMENT  — 

A  booklet,  entitled  Electric  Comfort 
for  Factories,  is  announced  by  Edwin 
L.  Wiegand  Co.,  Pittsburgh,  Pa.,  man¬ 
ufacturers  of  Chromalox  electric  heat¬ 
ing  equipment.  Booklet  illustrates 
practically  every  heating  problem  apt 
to  be  encountered  by  factory  manage¬ 
ment,  and  provides  an  answer  for 
every  one  through  modern  electric 
heating  equipment. 

Circle  Item  98  on  Inquiry  Card 


REFLECTIVE  INSULATION  —  Complete 
information  on  every  aspect  of  home 
insulation  is  compile  in  the  24-page 
Alfol  Data  Book,  published  by  Re- 
liectal  Corp.,  architectural  products 
subsidiary  of  Borg-Warner  Corp.  Of 
particular  interest  is  a  thorough  an¬ 
alysis  of  heat  transfer  problems  based 
upon  recent  investigations.  Books  are 
available  at  ten  cents  each  upon  re¬ 
quest  to  the  company  at  200  S.  Michi¬ 
gan  Ave.,  Chicago  4,  Ill. 
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f  increase 
cooling 
lower 
efficiency 
with 

MORE  CFM 
and  LESS  HP 


f  j  Precision  engineered 

/  Aeromaster  Fans 

r  with  variable  pitch 

/  .  /  ^  blades  and  anti-flutter 

design  give  cooling  at  lower 
cost.  Blades  resist  acids,  alkalies, 
abrasion  and  weather.  4,  6  or  8  blade 
styles  in  54  "  to  22'  diameters.  Before 
you  replace  or  consider  new  equip¬ 
ment,  write:  Koppers  Company,  Inc., 
6912  Scott  Street,  Baltimore  3,  Md. 

Ikoppers  1 

3^ans 

Cngin»»r»d  Products  Sold  -with  Sofvfe* 


DECEMBER,  1958,  AIR  CONDITIONING.  HEATING  AND  VENTILATI 


The  author,  F,  W.  Hutchinson,  is 
Professor  of  Mechanical  Engineer¬ 
ing  at  the  University  of  California. 
His  knowledge  of  heat  transfer 
is  well-grounded  on  practical  ex¬ 
perience  as  well  as  theory,  as  he 
acts  as  consultant  on  heat  transfer 
problems  for  many  industrial  firms. 

336  Pages 

$7  00 

By  mail  order  from 
Canada  or  overseas,  $8.50 


Time-Saving  Working  Charts 


Speed  Solution  of 


Heat  Transfer  Problems 


A  Combined  Text  and  Reference  Book 
for  the  Practicing  Engineer  as  well  as 
the  Student  of  Heat  Transfer 

INDUSTRIAL  HEAT  TRANSFER,  by  F.  W.  Hutchinson,  provides  a  selective, 
time-saving  approach  to  methods  of  heat  transfer  analysis.  It  presents  and 
discusses  equations  finding  the  widest  industrial  application,  analyzes  their 
derivation,  and  then  brings  the  subject  to  an  eminently  practical  conclusion 
by  providing  graphs  which  permit  direct  visual  solution  of  the  most  commonly 
encountered  problems.  The  123  working  graphs  are  equal  in  accuracy  to  the 
equations  from  which  they  are  derived,  thereby  saving  time  and  reducing 
the  possibility  of  error  in  making  calculations. 

Of  particular  interest  to  the  industrial  engineer  is  the  section  covering  forced 
convection  of  gases  and  liquids,  whether  heating  or  cooling,  while  flowing 
within  or  outside  of  pipes.  Analytical  solution  for  these  cases  would  require 
the  determination  of  viscosity,  specific  heat  and  density — all  as  functions  of 
temperature.  The  graphs  simplify  these  cases  by  permitting  direct  evaluation 
of  the  heat  transfer  characteristics  of  each  gas  or  fluid  without  requiring 
the  determination  of  any  physical  properties.  Graphs  are  provided  for:  air. 
acetylene,  ammonia,  benzene,  chlorine,  ethane,  ether,  helium,  oxygen, 
pentane,  steam,  sulfur  dioxide,  water,  and  57  other  industrially  used  liquids 
and  gases. 

Five-Day  Free  Inspection! 

If  you  are  a  student  of  heat  transfer,  or  are  engaged  in  practical  heat 
transfer  work,  order  your  copy  of  INDUSTRIAL  HEAT  TRANSFER  today. 
If  you  wish,  you  may  take  advantage  of  our  Five-Day  Free  inspection  Plan. 
See  details  in  coupon  below. 


ORDER  FORM 


THE  INDUSTRIAL  PRESS.  93  Worth  Street.  New  York  13.  N.  Y. 

Please  send  me  .  copies  of  INDUSTRIAL  HEAT  TRANSFER  at  $7.00 

each. 


Company 
Street  and  No. 


Zone . State 


Home  Address 


(Please  fill  in  if  you  want  book  sent  to  your  home.) 


City . 

ACHV  12/58 


Zone . State 


CHOOSE  YOUR 
MOST  CONVENIENT 
METHOD  OF  PAYMENT 

□  I  enclose  check  or  money  order 
covering  payment  in  full.  (Note 
price  applying  to  foreign  orders.} 
Send  book  postpaid. 

□  Send  book  under  Five-Day  Free 
Inspection  Plan.  If  I  decidie  to  keep 
book  I  will  send  payment,  plus  post¬ 
age  charges,  within  five  days. 

□  Bill  me  □  Bill  company 
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FOR  LOW  COST  HEATING 
PLANT  POWER-DRAFT  AND 
INDUSTRIAL  EXHAUSTING 


Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 


# 


^  Patent  No. 

^nAAlf  U  Other  Patents  Pending. 

Quickdrati 


★  NO  MOTORS,  FANS  OR  BEARINGS 
IN  EXHAUST  LINE  ^  NEEDS  NO  STACKS 
^  ACID  RESISTING  FINISHES  ^  STATIC 
PRESSURE  UP  TO  60  INCHES 


FOR  HEATING  PLANTS  AND  INCINER¬ 
ATORS,  Quickdraft  provides  constant  draft  for 
efficient  and  economical  combustion.  It  eliminates 
pulsating  or  chattering,  puffing,  smoking  and  sooting. 
Costly,  tall  and  unsightly  stacks  are  unnecessary. 

FOR  INDUSTRY,  Quickdraft  now  offers  from 
’/4-inch  to  60-inches  static  pressure  for  exhaust¬ 
ing  corrosive  gases,  abrasives  and  paint  spray  .  .  . 
moving  fine  bulk  materials  and  wastes. 

FOR  MOVING  AIR  ...  in  or  out  of  building 
through  ducts  .  .  .  Quickdraft  is  outstanding. 


IMPORTANT  NOTICE 

For  withstanding  corrosive  gases,  all  Quickdraft  units 
are  available  in  standard  acid  resisting  vitreous  enamel. 
No.  316  Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with 
plastic  and  Fiberglas  coatings. 

Wrili  tor  QUICKDRAFT  ENCINEERWC  / 

DAT  A  OH  your  application  .  .  .  today.  I  •  S  / 


DATA  on  your  application  .  .  .  today. 
QuUkdrait  P.  O.  Box  87-0 

CORPORATION  Canton  1,  Ohi 


Canton  1,  Ohio 


HIGH  TEMPERATURE  WATER  SYSTEMS 

An  explanation  of  the  principles,  design  and  operation 
of  HTW  systems  is  presented  by  Owen  S.  Lieberg,  one 
of  America’s  foremost  consultants  in  this  field,  in  his 
book,  High  Tempterature  Water  Systems. 

He  was  responsible  for  the  design  of  some  of  the 
largest  HTW  systems  in  the  United  States,  Canada  and 
Great  Britain,  and  he  has  drawn  heavily  on  his  many 
years  of  experience  in  this  field.  His  designs  cover  mili- 
tary  establishments,  factories,  hospitals  and  multiple 
dwelling  projects.  His  book  contains  much  original  de¬ 
sign  data  that  have  been  used  successfully  in  actual  sys¬ 
tems.  Tables,  graphs,  photographs  and  specifications 
serve  as  a  working  guide. 

Particularly  stressed  are  those  points  which  are  critical 
in  HTW  design:  Theory  and  practice  of  pressurization; 
selection  of  pumps,  boilers,  and  valves;  piping,  and  con¬ 
trols.  An  entire  boiler  and  auxiliary  specification  for 
HTW  is  included  in  the  Appendix.  Two  chapters  are 
devoted  to  space  and  process  heating,  with  applications 
of  HTW-fed  unit  heaters,  central  fan  systems,  water-to- 
water  heat  exchangers,  and  converters  for  space  heating, 
domestic  hot  water,  and  low  pressure  process  steam.  An 
extensive  discussion  of  specific  military  and  naval  in¬ 
stallations,  drawn  largely  from  the  author’s  work,  is 
given.  Typical  applications  to  the  plastics  industry, 
hospitals,  etc.,  are  outlined. 

A  feature  is  a  full-chapter  treatment  of  the  design  of  a 
typical  system  for  a  defense  project  with  service  build¬ 
ings.  In  accordance  with  principles  developed  earlier  in 
the  book,  and  a  ten-point  outline,  the  HTW  system  is 
designed  step-by-step.  The  procedure  is  readily  mastered, 
after  which  the  engineer  should  have  little  difficulty  in 
completing  the  design  of  any  HTW  system. 

A  wealth  of  information  has  been  gleaned  from  Europe, 
the  birthplace  of  high  temperature  water,  and  especially 
from  England,  where  HTW  system  design  and  applica¬ 
tion  are  far  advanced.  Another  feature  is  the  detailed 
economic  analysis  of  a  HTW  system  in  comparison  to  a 
high  pressure  steam  system.  This  latter  discussion  is  of 
particular  interest  to  those  who  must  make  the  choice 
between  HTW  and  steam. 

High  Temperature  Water  Systems,  by  O.  S.  Lieberg. 
Cloth  bound,  6x9  inches,  224  pages.  Published  by  The 
Industrial  Press,  93  Worth  St.,  New  York  13,  N.Y. 
Price,  $6.50. 


ENVIRONMENTAL  SANITATION 

Major  phases  of  environmental  sanitation  with  em¬ 
phasis  on  small  communities  are  covered  in  Environ¬ 
mental  Sanitation,  by  Joseph  A.  Salvato,  Jr.,  director, 
Division  of  Environmental  Hygiene,  Rensselaer  County 
Health  Department,  New  York. 

(Continued  on  page  138) 
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AIRPORT  SELECTS 


UlEIL-mcLAIN 


BOILERS  FOR  HEATING  AND  SNOW  MELTING 


BUILDING: 

Port  Erie  Airport, 
Erie,  Pa. 


ARCHITECTS: 

Nelson,  Goldberg  and 
Heidt,  Erie,  Pa. 


ENGINEER: 

Don  Kennedy 


CONTRACTOR: 

Wm.  T.  Spaeder 
Engineering  Co. 


DISTRIBUTOR: 

Case-Erie  Supply  Corp. 


Send  for  engineering  data 
on  Woil-McLain  Gas  and 
Oil  Boilors  for  Commercial 
and  Industrial  Heating  Sys¬ 
tems.  Address  Dept.  BB-128. 


In  this  unusual  instaUation,  Weil-McLain  Boilers  were  the  choice  to  serve  two 
airport  needs.  The  "HR”  Boiler  at  the  right  is  used  for  space  heating  and  the 
Type  "J”  Gas  Boiler  for  the  snow  melting  system.  This  arrangement,  instead  of 
the  more  conventional  method  of  installing  a  snow  melting  system  converter  on 
a  single  boiler,  was  due  to  certain  restrictions  on  the  use  of  gas. 

In  the  Erie,  Pa.,  airport  area,  gas-fired  space  heating  boilers  above  a  certain 
size  must  be  equipped  to  use  a  standby  fuel.  The  Weil-McLain  "HR”  Boiler 
therefore  has  a  combination  oil  and  gas  burner.  In  the  event  of  a  gas  shortage, 
the  "J”  boiler  handling  the  snow  melting  system  would  not  operate,  but  the 
function  of  space  heating  could  be  continued  by  switching  the  "HR”  boiler  to 
oil  firing. 

This  dual  purpose  installation  also  made  a  saving  in  original  equipment  cost. 


WEIL-McLAIN  COMPANY 

MICHIGAN  CITY,  INDIANA 
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The 

i 

Kangaroo 
Who 
Forgot 
How  ' 
To  Hop 


\  '  TV 


0 


\^nce  upon  a  time  . . . 

there  was  an  old  Roo  who  decided  to  rest  on  his 
laurels.  He  had  a  pouch  full  of  aboriginal  air  filter 
designs  and  wouldn’t  specify  anything  new. 

His  plan  boomeranged  when  he  discovered  that 
modern  air  handling  systems  required  new  designs 
in  air  filters.  He  realized  he  had  to  get  hopping  or 
he’d  be  left  down-under.  He  tried . . .  but  the  old 
bounce  just  wasn’t  there. 

One  day  his  friendly  Far-Air  man  showed  him 
the  new  Hi-Kleen,  a  semi-automatic,  disposable 
media  filter  which  combined  two  stage  filtration  in 
a  compact  unit.  The  old  Aussie  took  one  look  and 
knew  he  was  back  in  the  game. 


Moral: 

Compare  before  you 
specify.  The  Hi-Kleen  is 
only  one  of  the  new  Far- 
Air  Filters  that  will 
better  meet  modem  re¬ 
quirements.  Slip  the 
coupon  below  in  any 
mailman’s  pouch. 


COM  PA  N  Y 


(Continued  from  page  136) 

A  special  ettort  was  made  by  the  author  to  include 
design,  construction,  maintenance  and  operation  details 
as  they  relate  to  the  small  plants  and  structures.  Exam- 
pies  and  drawings  are  used  freely  for  a  better  under¬ 
standing  of  the  subject  matter. 

The  text  presents  the  engineering  side  of  a  subject  that 
should  interest  city  and  county  engineers  and  managers, 
consulting  engineers,  and  those  concerned  with  public 
health. 

The  field  is  a  very  broad  one,  and  the  content  of  the 
book  is  divided  into  nine  sections  which  may  be  de¬ 
scribed  as  follows: 

1.  Control  of  communicable  diseases,  insofar  as  this 
is  possible  by  understanding  and  controlling  the  en¬ 
vironment. 

2.  Location  and  planning  of  sites  for  camp,  industrial, 
housing  and  similar  uses. 

3.  Water  supply  sources,  design,  construction,  treat¬ 
ment,  storage,  distribution  and  operation. 

4.  Waste  water  disposal  and  treatment,  design,  con¬ 
struction  and  operation. 

5.  Swimming  pools  and  bathing  beaches,  design, 
operation  and  maintenance. 

6.  Food,  sanitary  inspection  and  control. 

7.  Insect,  rodent  and  noxious  weed  control. 

8.  Hygiene  of  housing,  including  plumbing  and  ven¬ 
tilation. 

9.  Environmental  sanitation  administration,  planning, 
evaluation  and  enforcement. 

Environmental  Sanitation,  by  J.  A.  Salvato,  Jr.  Cloth 
bound,  6x9  inches,  660  pages.  Published  by  John  Wiley 
&  Sons,  Inc.,  440  4th  Ave.,  New  York  16,  N.  Y.  Price, 
$12. 


1957  NDHA  PROCEEDINGS 

Official  proceedings  of  the  forty-eighth  annual  meeting 
of  the  National  District  Heating  Association  held  at  The 
Homestead  Hotel,  Hot  Springs,  Va.,  June  3  to  6,  1957 
has  just  been  published.  It  includes  all  the  papers  pre¬ 
sented  at  the  meeting,  discussions  of  the  papers  and  com¬ 
mittee  reports. 

1957  Official  Proceedings,  NDHA.  Cloth  bound,  6x9 
inches,  224  pages.  Published  by  the  National  District 
Heating  Association,  827  N.  Euclid  Ave.,  Pittsburgh  6, 
Pa.  Price,  $7.50. 


FARR  COMPANY 

P.O.  BOX  4S187  AIRPORT  STATION 
LOS  ANGELES  4S,  CALIFORNIA 

Boomerang  me  the  new  bulletin  on  Hi-Kleen  Filters. 


COMPANY _ 

STREET 

ADDRESS _ 

CITY  &  STATE. 


Appraisal  of  Air  Pollution  in  Texas  —  At  the  re¬ 
quest  of  the  Texas  State  Department  of  Health,  a  report 
of  factors  affecting  present  and  potential  air  pollution 
levels  in  Texas  was  made  by  the  State  and  Community 
Services  Section,  U.  S.  Public  Health  Service.  The  find¬ 
ings,  conclusions  and  recommendations  presented  are 
based  on  a  detailed  analysis  of  existing  pertinent  date, 
interviews  with  local  officials  and  general  observations 
of  the  investigators.  For  a  copy  write  to  Chief,  State  and 
Community  Service  Section,  Community  Air  Pollution 
Program,  Robert  A.  Taft  Sanitary  Engineering  Center, 
Cincinnati  26.  Ohio. 
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44% 


o  Less  Vibration  with 


The  above  chart  ahowt  a  comparison  of  vibration  levels  between 
ordinary  exhausters  and  Jann-Air  Quiet-Tested  Exhausters, 


JENN-AIR  C^uiet-te^ted-Roof  ExhaustersI 


Independent  Laboratory  Tests  Prove  Conclusively 
That  Jenn-Air  Quiet-Tested  Roof  Exhausters  With 
U -Spring  Suspension  Show  44%  Better  Vibration 
Isolation  Than  Exhausters  With  Power  Assembly 
Mounted  in  Rubber 


Noise  elimination  is  a  problem  which  faces  the  ventilation  industry 
today.  To  minimize  the  noise  caused  by  vibration,  Jenn-Air  developed 
the  Quiet-Tested  Roof  Exhauster  with  U-Spring  cushion  suspension. 
Now  an  independent  laboratory  offers  proof  positive  this  new  principle 
of  suspending  the  power  assembly  with  U-Springs  does  the  job.  The 
PITTSBURGH  TESTING  LABORATORY,  an  independent  re¬ 
search  firm,  was  recently  asked  to  compare  Jenn-Air’s  Quiet-Tested 
Roof  Exhauster,  with  U-Spring  Suspension  Mounting,  against  ex¬ 
hausters  with  ordinary  rubber  isolators.  Tests  were  conducted  under 
actual  working  conditions.  Result:  (see  chart  for  dramatic  evidence) : 
Jenn-Air  Exhausters  showed  44%  less  vibration  transmission  than  the 
other  exhausters. 


U-SPRING  CUSHION  SUSPENSION  MOUNTING 
REDUCES  VIBRATION  .  .  .  NOISE  LEVEL 


This  innovation  is  another  important  improvement  by  Jenn-Air.  It 
ensures  against  the  major  operating  vibration  and  noise  being  trans¬ 
mitted  through  the  duct  work  and  into  the  building.  The  stainless 
steel  also  assures  you  the  permanency  of  this  quiet  operation.  Jenn- 
Air— and  only  Jenn-Air— Quiet-Tested  Exhausters  are  proved  under 
simulated  field  conditions.  Each  unit  must  pass  rigid  inspection  by 
the  critical  Vibronic  Eye ...  is  ‘screened’  in  Jenn-Air’s  Sound-Elec 
Test  Chamber  to  detect  noise  and  vibration. 


Jenn-Air  products  company,  inc. 

1102  Stadium  Drivn  •  Indianapolis.  Indiana 


Jenn-AirQuiet-Tested  Roof  Exhauster, 
with  U-Spring  Cushion  Suspen¬ 
sion  Mounting.  Note  iow  contour 
design  which  compiements  modern 
architecturai  iines. 


JENN-AIR  PRODUCTS  COMPANY.  INC. 

1102  Stadium  Drive 

Indianapolis  7,  Indiana  ACHV 

Gentlemen; 

Please  send  me  free  catalog  giving  complete  Informa¬ 
tion  on  how  Jenn-Air  U-Spring  Cushion  Suspension 
Mounting  cuts  vibration,  lowers  noise  level. 


Name- 

Tltle- 


Company- 
Address- 
City — 


-Stata- 
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'  MAKE  YOUR  NEXT 

,  — 1 1 1 - 1 1 1 - —II I — 


SflFETVmiK 


For  positive  protection  in  the 
shower  insist  on  world  famous 
Symmons  SAFETYMIX. 

It  automatically  eliminates 
the  constant  danger  of 

scalds  or  chills. 

It  costs  no  more  than 

ordinary  shower  valves. 
Send  for  SAFETYMIX  Bulletin. 


Be  safe  .  .  .  stay  safe  ...  say  “SAFETYMIX.” 


News  of  the  Month  (Continued  from  page  120) 


tract  to  ARI,  which  will  administer  the  program, 
e  MUST  RATE  IN  BTUH  OR  TONS— Unitary  air-conditioners 
include  central  residential  units,  self-contained  air-con¬ 
ditioners  such  as  those  used  in  commercial  applica- 
tions,  and  other  air-conditioning  combinations  designed 
as  units,  as  differentiated  from  room  coolers,  on  the  one 
hand,  and  large,  field-assembled  system  installations,  on 
the  other. 

The  unitary  certification  program  is  based  on  compli- 
ance  with  all  provisions  of  ARI  Standard  210-58,  and 
provides  that  cooling  capacity  ratings  of  unitary  equip¬ 
ment  be  expressed  in  British  thermal  units  per  hour 
(Btuh)  or  tons,  but  not  in  horsepower  of  compressor 
motors,  which  it  is  felt  is  not  a  true  measure  of  capacity. 
A  ton  of  cooling  capacity  is  12,000  Btuh,  by  definition. 

Firms  representing  the  major  producing  capacity  in 
unitary  air-conditioners  have  entered  into  contract  agree¬ 
ments  with  ARI,  and  a  number  of  others  are  expected  to 
sign  in  the  near  future.  Under  this  agreement,  manu¬ 
facturers  certify  to  ARI  by  submitting  data,  and  certify 
to  the  public  by  display  of  a  certification  seal  that  their 
products  are  in  compliance  with  the  ARI  standard.  The 
seal  may  be  displayed  on  the  equipment  as  well  as  on 
specifications,  literature,  and  advertising. 

•  SYSTEM  POLICED— The  plan  also  calls  for  the  “random” 
testing,  by  an  independent  testing  laboratory,  of  a  large 
number  of  certified  units  each  year,  to  be  acquired  from 
field  stock  for  this  purpose.  Another  phase  of  the  pro¬ 
gram  involves  the  testing  of  certified  units  on  which 
complaints  may  be  received  as  to  unrealistic  cooling 
capacity  claims  and  other  allegations  of  non-conformance 
with  the  standard. 

If  units  under  test,  either  in  course  of  the  “random” 
testing  procedure  or  as  the  result  of  complaints,  do  not 
fulfill  requirements,  and  if  these  deficiencies  are  not 
promptly  corrected,  privileges  of  certification  may  be 
withdrawn,  Mr.  Jones  stated. 

Financing  of  the  program  is  to  be  accomplished  through 
the  sale  of  certification  seals.  A  complete  list  of  those 
companies  which  have  entered  into  contracts  to  partici¬ 
pate  in  the  program  will  soon  be  made  public. 

NEW  INSULATION 

said  to  be  twice  as  effective  at  high  temperatures. 

Fiber  developed  for  missiles  may  have  mundane  uses. 

Difficult  space-age  insulating  problems  may  be  solved 
by  a  new  white  fibrous  material,  which  combines  light 
weight  with  excellent  resistance  to  heat,  the  Du  Pont 
Company,  Wilmington,  Del.,  says. 

Called  fibrous  potassium  titanate,  the  pew  product  is 
composed  of  a  compact  mass  of  crystalline  fibers  which 
due  to  their  fineness  give  it  a  talc-like  feel.  Because  of 
the  small  diameter  (less  than  1/25,000  of  an  inch)  and 
high  reflectance  of  the  fibers,  the  new  insulating  material 
blocks  heat  penetration  by  scattering  incoming  infra-red 
rays. 

The  product  was  developed  by  the  Du  Pont  Company  s 
Pigments  Department  based  on  fundamental  research 
on  new  forms  of  inorganic  materials  by  the  company  s 
Central  Research  Department.  It  is  now  produced  on  a 
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semi-works  scale  at  the  company’s  Newport,  Del,,  plant. 
A  decision  to  manufacture  commercial  quantities  must 
await  evaluation  studies  now  in  progress. 

•  may  be  used  on  ROCKETS— Fibrous  potassium  titanate 
appears  best  suited  for  insulating  applicatiojis  where 
space  and  weight  are  critical,  according  to  Dr.  J.  B. 
Sutton,  specialty  products  sales  manager  for  the  com¬ 
pany’s  Pigments  Department.  In  the  1300-2100  deg  F 
range,  it  is  about  twice  as  effective  on  a  volume  basis  as 
any  known  insulating  material,  he  said. 

As  a  thermal  insulator  at  high  temperatures,  fibrous 
potassium  titanate  may  offer  construction  advantages  for 
rockets  and  missiles,  aircraft  and  atomic-powered  vehi¬ 
cles.  Suggested  but  as  yet  untried  uses  include  insulation 
for  missile  nose  cones  and  rocket  combustion  chambers. 

•  EARTHLY  APPLICATIONS —  Other  suggested  applications 
include  use  for  electrical  and  acoustical  insulation,  re¬ 
flective  shielding  for  heating  units  arid  ovens,  gaskets 
and  packing,  filters,  fire  blankets  and  protective  clothing, 
high  temperature  paints  or  coatings,  high  temperature 
cement  and  calking,  paper  filler,  as  well  as  plastic  rein¬ 
forcement. 

Blocks,  which  can  be  formed  into  any  desired  shape 
while  wet,  show  exceptional  dimensional  stability  upon 
prolonged  exposure  to  heating.  After  six  days  aging  at 
1900  deg,  blocks  have  shown  no  dimensional  change. 
Fibrous  potassium  titanate  has  almost  four  times  the 
insulating  value  of  commercial  firebrick  at  comparable 
temperatures  with  one-twelfth  the  weight. 

One  of  the  unusual  advantages  of  the  product  is  ease 
of  fabrication.  Presently  available  forms  include  loose 
fibers,  loose  fill,  blocks  of  varying  densities,  mats  of 
various  thicknesses,  and  “lumps.”  Also  available  is  a 
trowelable  material  which,  when  combined  with  water, 
can  be  spread  onto  almost  any  irregular  surface  like 
mortar. 


WHAT  READERS  SAY 

WET  LAY-UP  OF  BOILERS 

Editor,  Air  conditioning.  Heating  and  Ventilating: 

In  your  October  1958  issue,  the  Data  Sheet  on  pages 
89  and  90  provides  recommendations  for  the  care  of  low 
pressure  heating  boilers  during  lay-up  periods.  The 
writer  considers  most  of  the  suggestions  to  be  sound  and 
in  accordance  with  good  engineering  practice.  However, 
the  suggested  “wet  lay-up”  (page  90) ,  if  followed  literally, 
could  promote  corrosion  of  the  water  side  of  tubes  and 
plates. 

Corrosion  is  likely  to  occur  in  a  boiler  filled  with  cold 
raw  water  and  allowed  to  stand  without  being  fired.  Such 
water  nearly  always  carries  dissolved  air,  which  will  re¬ 
sult  in  pitting  and  corrosion. 

When  a  boiler  is  refilled  after  draining  for  any  pur¬ 
pose,  a  charge  of  water  treatment  should  be  added  and 

(Concluded  on  page  142) 


SPOTAIRE 

FILTER  UNITS  FOR  NEW  OR 

DRAYER 

OLD  CONSTRUCTION  ARE 

HANSON 

TRULY  QUIET  BEYOND  BELIEF! 


LRC's ...  basic  unit,  concealed  or  deluxe  cabinet 
(200  thru  600  cfm) 


HRC's  . . .  three  suspended  types  (300  thru  1750  cfm) 
NEED  LITERATURE? 

arauer-hansoH 

DIVISION  U  NATIONAL  U.  S.  RADIATOR  CORP. 

3301  MEDFORD  STREET 
LOS  ANGELES  63,  CALIFORNIA 
CABLE:  CLICONI  LOS  ANGELES 


VRC's . . .  concealed  or  deluxe  consoles 
(200  thru  600  cfm) 
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\oOK 


4^  r\ 


ALL  TRAPS  are 

THERMIT  ^V  not  ALIKE 

SiMicCi^  TRAPS^- - 

iCoed'  Mtodc  ^  ^otc... 

1.  If  the  thermostat  is  damaged,  the  spring  action  closes  the 
trap.  Trouble  is  immediately  located  because  radiation  becomes 
cold  —  no  waste  of  steam  —  no  searching.  Thermostats  and 
seats  easily  replaced. 

2.  It  compensates  for  pressure  changes  —  operates  salisfac* 
torily  even  if  pressures  vary. 

3.  It  cannot  be  damoged  by  excessive  steam  pressures  or  by 
freezing. 


STERLCO  THERMOSTATIC 
RADIATOR  TRAPS 

Keep  radiators  clear  of  condensate 
without  wasting  steam.  Sturdy 
bronze  bodies  and  covers — replace* 
able  seats.  Angle,  Straightway, 
Corner  or  Vertical  styles. 


STERLCO  FLOAT  and  THERMOSTATIC  TRAPS 

Ideal  for  installation  and  rehabilitation 
of  unit  heaters.  Dependable,  compact, 
large  capacity,  easy  servicing  and  rugged 
construction  makes  Sterico  F  &  T's  out¬ 
standing  performers  on  unit  heaters  and 
other  steam  heating  equipment. 

Install  the  69B  in  the  most  convenient  way 


STERLING 


linton  Ave  ,  Milwoukee 


f Concluded  from  page  141 ) 

the  boiler  should  be  brought  to  a  boil,  or  at  least  to  a 
temperature  of  180F  immediately  and  the  boiler  vented  to 
eliminate  dissolved  air.  After  this  initial  warm-up  and 
water  treatment,  the  boiler  may  be  laid  up  wet  as  de¬ 
scribed  with  minimum  probability  of  corrosion  during 
the  lay-up  period. 

You  may  wish  to  confirm  this  claim  by  writing  to 
Babcock  &  Wilcox,  Tubular  Products  Division,  Alliance, 
Ohio.  For  the  last  four  years  that  company  has  been 
conducting  a  series  of  accelerated  corrosion  tests  for  the 
Steel  Boiler  Institute.  Part  of  this  test  w’ork  has  been 
done  on  boilers  under  wet  lay-up  conditions.  .  .  . 
Johnstoivn,  Pa.  John  W.  Turner 

.  .  .  We  concur  heartily  with  the  comments  made  by 
your  reader,  with  the  added  comment  that  the  second 
paragraph  under  dry  lay  up  recommending  moisture 
absorbents  in  the  ash  pit  should  refer  to  both  dry  lay-up 
and  wet  lay-up. 

There  is  no  question  but  that  considerable  scab  type 
corrosion  can  take  place  on  boiler  tubes  when  the  boiler 
is  filled  with  cold  raw  water  and  allowed  to  stand  all 
summer.  It  is  generally  recommended  that  after  the 
boiler  is  brought  to  a  boil  and  vented  to  eliminate  dis¬ 
solved  air,  it  should  be  filled  to  the  top  wdth  deareated 
water.  Deaerated  water  is  usually  not  available  in  heat¬ 
ing  boiler  installations,  and  therefore  after  the  water 
treatment  is  added  and  the  boiler  brought  to  the  boil  it 
should  be  laid  up  as  indicated.  Your  reader’s  reference 
to  a  minimum  temperature  of  180  deg  F  should  apply 
only  to  hot  water  systems  where  it  may  be  impractical 
to  produce  steam. 

H.  F.  Hinst,  Chief  Metallurgist 
Keystone  Street  Plant 
The  Babcock  &  Wilcox  Company 
Tubular  Products  Division 
Alliance,  Ohio 


Canadian  Degree-Days  for  October,  1958* 


October 


City 

1958  1 

Norma 

Calgary,  Alta . 

.  628 

710 

Charlottetown,  P.  E.  1.  . 

.  610 

550 

Crescent  Valley,  B.  C.  . 

.  670 

680 

Edmonton,  Alta . 

.  676 

750 

Fort  William,  Ont. . 

.  628 

740 

Grande  Prairie,  Alta.  .  . 

.  751 

800 

Halifax,  N.  S . 

.  509 

469 

London,  Ont . 

.  468 

490 

Medicine  Hat,  Alta.  .  . 

.  576 

600 

Moncton,  N.  B . 

.  654 

590 

Montreal,  P.  Q . 

.  540 

550 

North  Bay,  Ont . 

.  657 

670 

Ottawa,  Ont . 

.  586 

580 

Penticton,  B.  C . 

.  538 

520 

Prince  George,  B.  C.  .  . 

.  681 

750 

Quebec  City,  P.  Q.  ... 

.  714 

650 

Regina,  Sask . 

.  708 

750 

St.  John,  N.  B . 

.  643 

590 

Saskatoon,  Sask . 

.  714 

760 

Timmins,  Ont . 

.  769 

780 

Toronto,  Ont . 

.  432 

465 

Vancouver,  B.  C . 

.  448 

440 

Victoria,  B.  C . 

.  428 

410 

Windsor,  Ont.  . 

.  380 

410 

Winnipeg,  Man . 

.  634 

686 

Cumulative 
1958  I  Normal 


*  These  data  are  su] 
Division.  Air  Service 


pplied  through  the  courtesy  of  the  Meteorological 
Branch,  Department  of  Transport,  Canada. 
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ALL  ALUMINUM  DIFFUSER 

WITH  Adjustable  Pattern 

SUMS  UP  YOUR  AIR  P/l  S  T  R  I  ,B  UTION  NEEDS! 


WHAT'S  NEW  ABOUT  THIS  DIFFUSER! 

1  All  aluminum  construction. 

2  Internal  vanes  for  segmental  air  pattern 
adjustment,  which  is  stable  in  intermediate 
angles  —  ceiling  or  duct  mounted. 

3  Choice  of  air  movement  control  from  any  one 
or  combination  of  diffuser  quadrants. 

4  Choice  of  conditioned  zone  temperature  and 
humidity  control  variations  as  required  ...  in¬ 
dependently  in  any  one,  or  combination  of 
four  regions  served  by  a  single  diffuser. 


THESE  ARE  YOUR  BENEFITS! 

►  1  No  corrosion  problem. 

^  2  Identical  and  harmonious  outward  appear¬ 
ance  for  fixed  (CF),  adjustable  (CA)  or  com¬ 
bination  supply-return  (CR)  diffusers. 

^  3  In  "comfort"  applications  .  .  .  satisfies  the 
"outdoor"  type  as  well  as  the  "sheltered"  in¬ 
dividual  in  choice  of  air  movement. 

►  4  Simplifies  air  balancing  for  comfort  or  in¬ 

dustrial  applications  by  permitting  quick,  posi¬ 
tive  temperature  and  humidity  control  by 
putting  air  where  it's  needed. 


COMPLETE  ENGINEERING  DATA  AVAILABLE  .  .  .  WRITE  FOR  SILENTAIR  BULLETIN  C-100 


General  Air  Products  Corp. 

14-40  FACTORY  STREET  •  CEDAR  GROVE,  NEW  JERSEY 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  LINE 
INSTALLATIONS! 


LIQUID  EYE 

POSITIVE  SEALING  INDICATORS 

designed  to  save  you 
even  more  time  and  money 


DESIGN  FEATURE 

•xtenslen-gasket  .  .  . 

AU  ONE-PIECE  I  ^^gPl 

A  built-in  gasket  that's 
always  in  place  for  posi- 
tive  sealing  and  fool- 
proof  assembly. 


6  sizes  now  avail- 
ablei  1/2", 
%'Mys"ondl%'' 
O.D.S. 


The  ‘‘250'’  has  all  the  proved  Liquid  Eye  advantages  plus 
these  newly  engineered  features: 

•  smaller — more  compact,  simplified  design. 

•  preformed  copper  extension  eliminates  need  for  sepa> 
rate  gaskets — foolproof  installation. 

•  complete,  self-contained,  economy  unit. 

Write  today  for  catalog  E-57  covering  the  complete  Allln  line. 


ALLIN  MANUFACTURING  CO. 

410  N  Hermitage  Ave.  •  Chicago  22,  Illinois 
Over  1 ,000.000  Liquid  Eyes  Sold  to  Date! 


SOLENOID  VALVES 

Quietly  and  Dependably  Control 


the  Personalized  Air  Conditioning 
in  475  Guest  Rooms 

Owned  and  operated  by  Tixh  Hotel^  Inc.,  the  Americana 
has  individually-controlled  air  conditioning,  for  heating  or 
cooling,  in  every  guest  suite.  To  assure  quiet,  dependable, 
personalized  control  of  room  temperatures,  the  air  con¬ 
ditioning  contraaor  (tlftl  York  Sales  Corp.)  selected 
Jackes-Evans  Solenoid  \\'Jvcs. 

For  complete  satisfaction  on  your  jobs  also,  specify  J-E 
Valves.  Call  your  wholesaler  or  write  direct  today. 


Cofitfols  Division 

JACKES-EVANS  MANUFACTURING  COMPANY 

4  4  2/  G  f  f  Cl  I  d  1  n  <*  A  v  •  St  Louis  15  Mo 
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GET  COMPLETE  FACTS 


NOW  ON  HOW  THESE 


PARTNERS 

CAN  BEST  ANSWER 

YOUR 

VENTILATION  NEEDS 


DOMEX 

ROOF 

EXHAUSTER 

Domexes  feature  “direct  dis¬ 
charge”  design  in  addition  to 
the  deep  one  piece  spun  “Signi¬ 
ficant  Scroll”  inlet  that  provides 
quiet  operation.  Full  details  are 
contained  in  the  new  12-page 
Bulletin  DMXA-8d  available 
immediately  upon  request. 

*specified  recently  for  Reynolds 
Metal^Co^j^Massena^^LY. 

•TTrSTiTTST 


.  .  .  FOR  SOUND  CONTROL 


...  a  factory  fabricated  roof  curb  combining 
structural  stability  and  sound  attenuating  qualities 
definitely  superior  to  field-constructed  curbs.  The 
Sonotrol  is  priced  competitively  with  on-the-job 
constructed  curbs;  it  also  defines  and  stabilizes 
dimensions.  It  is  an  excellent  companion  piece  for 
ail  motor  driven  exhausters. 

The  Penn  Ventilator  Man  in  your  area  has  complete 
details.  Contact  him  for  a  copy  of  Bulletin  SC-88 
containing  complete  information. 


ENN  VENTILATOR  CO.inc 

PHILADELPHIA  40,  PENNA. 

^epresenfoNves  and  Disfribufors  m  Pnncipa/  C/t/es 
Charter  Member  of  AMCA 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


CONSTRUCTlOh  INDUSTRY  CONFERENCE— Fourth  National 
Construction  Conference,  sponsored  by  Armour  Research  Founda¬ 
tion  of  Illinois  Institute  of  Technology,  the  American  Institute  of 
Architects,  American  Society  of  Civil  Engineers,  Associated  General 
Contractors  of  America,  and  the  Building  Research  Institute,  at 
Hotel  Sherman,  Chicago,  III.  M.  J.  Jans,  conference  secretary. 
Armour  Research  Foundation,  10  W.  35th  St.,  Chicago  16  III 
. DECEMBER  10-11,  1951 

TRI-SECTION  MEETING— Combined  Metropolitan  New  York,  New 
Jersey  and  Philadelphia  sections,  American  Industrial  Hygiene  Asso¬ 
ciation,  John  Bartram  Hotel,  Philadelphia,  Pa.  Afternoon  session  and 
dinner  meeting.  Secretary,  Jesse  Lieberman,  Department  of  Public 

Health,  Room  630  City  Hall  Annex,  Philadelphia  7,  Pa . 

. DECEMBER  12.  195i|'. 

EXPOSITION  AND  ASHAE  CONVENTION— 65th  annual  meeting. 
American  Society  of  Heating  and  Air-Conditioning  Engineers  (Jan. 
26-29,  1959)  and  14th  International  Heating  and  Air  Conditioning 
Exposition,  Philadelphia,  Pa.  A.  V.  Hutchinson,  secretary  of  the 
Society,  62  Worth  St.,  New  York  1 3,  N.  Y.  . .  .JANUARY  26-30. 1959, 

HOME  PRODUCTS  SHOW^Home  Improvement  Products  Show 
(HIPS),  to  be  held  at  the  Coliseum,  New  York,  N.  Y.  Ted  Black 
Agency,  Medical  Arts  Bldg.,  Reading,  Pa.  ..FEBRUARY  4-6,  1959. 

INDUSTRIAL  VENTILATION  CONFERENCE— 8th  annual  confer¬ 
ence  on  Industrial  and  Mining  Ventilation,  sponsored  by  the  Division 
of  Occupational  Health,  Michigan  Department  of  Health;  and  the 
Department  of  Mechanical  Engineering  and  Continuing  Education 
Service  of  Michigan  State  University,  to  be  held  at  Kellogg  Center 
for  Continuing  Education,  Michigan  State  University,  East  Lansing, 
Mich.  Write  to  the  University  for  details.  FEBRUARY  16-19,  1959. 

WESTERN  METAL  EXPOSITION— Eleventh  Western  Metal  Ex 
position  and  Congress,  of  the  American  Society  for  Metals,  at  the 
Pan-Pacific  Auditorium  and  Ambassador  Hotel,  Los  Angeles,  Calif. 

R.  Y.  Bayless,  assistant  secretary  of  the  Society,  7301  Euclid  Ave., 

Cleveland  3,  Ohio . MARCH  16-20,  1959. 

GAMA  MEETING— Annual  meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  the  Americana  Hotel,  Bal  Harbour,  Ra. 
H.  Leigh  Whitelaw,  managing  director  of  the  Association,  60  E 
42nd  St.,  New  York,  N.  Y . APRIL  1-3,  1959. 

NUCLEAR  CONGRESS— 1959  Nuclear  Congress,  sponsored  by  the 
Instrument  Society  of  America  and  coordinated  by  Engineers  Joint 
Council,  to  be  held  in  Cleveland,  Ohio.  Headquarters  to  be  an¬ 
nounced  later.  Burns  &  Roe,  Inc.,  160  West  Broadway,  New  York  13, 

N.  Y . APRIL  5-10,  1959. 

OHI  CONVENTION— 37th  annual  convention  of  the  Oil  Heat  In¬ 
stitute  of  America,  Inc.,  at  the  Olympic  Hotel,  Seattle,  Wash. 
Secretary,  OHI,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  28-MAY  2.  1959. 

ASRE  MEETING— Annual  meeting  of  the  American  Society  of  Re¬ 
frigerating  Engineers,  at  the  Lake  Placid  Club,  Lake  Placid,  N.  Y. 
Secretary  of  the  Society,  234  Fifth  Ave.,  New  York  I,  N.  Y . 

. JUNE  22-24,  1959. 

ISA  INSTRUMENT-AUTOMATION  EXHIBIT— 14th  annual  Instru 
ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA,  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEPTEMBER  21-25,  1959. 

ASRE  CONVENTION— Semi  a  nnual  meeting  of  the  American 
Society  of  Refrigerating  Engineers,  at  the  Hotel  Traymore,  Atlantic 
City,  N.  J.  R.  C.  Cross,  secretary  of  the  Society,  234  Fifth  Ave.,  New 
York  I.  N.  Y . OCTOBER  30-NOVEMBER  1.  1959 

ARI  EXPOSITION— I  Ith  Exposition  of  the  Air-Conditioning  and 
Refrigeration  Industry  at  Convention  Hall,  Atlantic  City,  N.  J.  Geo. 

S.  Jones,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

.  NOVEMBER  2-5,  1959. 

ASHAE  MEETING— 66th  annual  meeting  of  the  American  Sociaty 
of  Heating  and  Air-Conditioning  Engineers,  and  the  2nd  Southwest 
Heating  and  Air-Conditioning  ^position,  sponsored  by  ASHAE  i" 
Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and  Adolphus 
and  the  Exposition  in  t+ie  Memorial  Auditorium.  Secretary  of  the 
Society,  62  Worth  St.,  Now  York  13.  N.  Y.  .  .FEBRUARY  1-4, 1966 
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CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch. 


PRINTED  TORMS  available  for  Immediate  ship¬ 
ment.  Heatina  &  oil  burner  materials  form, 
burner  sen  ice  record  cards,  service  order  forms, 
inspection  information  form,  survey  sheet  and 
others.  Also  can  supply  BURNER  SBniVlCB  form 
lo/iA  ^  carbons  in  each  set, 

IMPKINTED  with  your  name,  address 
and  telephone,  only  $20.40.  Send  for  samples — no 
M  Write  Dept.  AC,  Degree  Day  S.vstems, 

39-30  58th  St.,  Woodslde  77,  N.T. 


MANUFACTURERS'  AGENTS 

An  established  manufacturer  with  25  years  experi- 
ence  producing  ventilating  equipment  is  looking 
’  •■•nts  in  many  sections  of  the 
Muntry  to  sell  their  new  line  of  industrial  fans. 

'i?  include  axial  flow  and  tubeaxial 
ventila^rs  *'"*  ’’***  <lfiv*n.  and  power  roof 

®ox  914,  Air  Conditioning,  Heating 
A  Ventilating,  93  Worth  8t.,  New  York  13,  N.  Y. 


t_CONDiTIONING.  HEATING  AND  VENTILATING,  DECEMBER.  1958 


NEW  •  COMPLETE 
AUTHORITATIVE 


HIGH  TEMPERATURE  WATER  SYSTEMS  meets  the 
need  for  an  authoritative  explanation  of  the  principles, 
design  and  operation  of  high  temperature  water  (HTW) 
systems. 

The  author  is  a  distinguished  international  authority  who 
served  as  consultant  on  the  largest  HTW  system  in 
England  (Bicester  Ordnance  Depot)  and  such  U.S.  in¬ 
stallations  as  the  Forbes  and  Olmstead  Air  Force  Bases 
and  the  Cross  factory  in  Detroit.  He  also  designed  the 
HTW  system  for  the  largest  military  establishment  in 
Canada. 

The  book  contains  original  design  data  used  successfully 
in  actual  systems.  Tables,  graphs,  photographs  and 
specifications  serve  as  a  working  guide  .  .  .  and  let  you 
benefit  from  Mr.  Lieberg's  knowledge  and  experience. 

A  special  feature  is  a  full-chapter  treatment  of  the 
design  of  a  typical  system  .  .  .  step  by  step  .  .  .  based 
on  the  principles  developed  in  the  book.  After  mastering 
this  procedure,  the  engineer  will  have  little  difficulty  in 
completing  the  design  of  any  HTW  system! 


High 

Water 

Systems 


o«.»  s 


CONTENTS 


1.  Advantages  of  High  Temperature  Water 

Arguments  for  HTW.  Brief  history.  Sample  calculation 
comparing  HTW  to  steam. 

2.  Thermal  Properties  of  Water 

Basic  thermodynamics.  Units  defined.  Property  tables  for 
water  and  steam. 

3.  Some  Design  Considerations 

Temperature  drop,  system  pressure,  thermal  storage,  sys¬ 
tem  flexibility,  secondary  steam. 

4.  Pressurizing  the  System 

Reviews  pressurizing  methods;  Steam,  air,  inert  gas.  Special 
cases;  heat-power  systems. 

5.  Boilers  and  Expansion  Tanks 

Boiler  selection.  Water  tube  boilers.  Summer  load  condi¬ 
tions.  Sizing  expansion  tanks.  Nitrogen  pressure  tanks. 

6.  Controlling  the  System 

Combustion  control  for  various  fuels.  Control  panels. 
Water  level  and  flow  control.  Btu  meters. 

7.  System  Circulation  Pumps 

Great  detail  covering  the  “heart  of  the  system.”  Guarding 
against  flashing.  Pump  specs.  Friction  heads.  Parallel 
pumps.  Auxiliaries,  drives,  piping. 

8.  Valves 


Valve  types  and  selection.  Materials.  Emergency  closing 
valves.  Valve  sizing.  Venting  by  air  bottles. 

9.  Piping 

Heat  flow  capacity  of  pipes.  Design  temperature  drop. 
Expansion  loops  and  joints.  Pipe  sizing  and  insulation. 

10.  Process  Heating 

HTW  for  process  heating.  Heat  exchangers  and  converters. 
Valving  and  control  for  process. 

1 1.  Space  Heating  with  HTW 

Unit  heaters.  Fan-coil  systems.  Radiant  panels.  Complete 
with  application  data  for  all  systems. 

12.  Applications 

Describes  numerous  military  and  civilian  installations  in 
U.  S.,  Canada,  and  Europe.  Economic  and  design  com¬ 
parison  with  low  temperature  water  and  steam  systems  for 
similar  situations. 

13.  Designing  a  Typical  System 

Ten-step  design  procedure  for  any  HTW  system.  Theory 
and  practice  summarized  and  applied  to  complete  design 
example. 

14.  Appendix 

A  complete  specification  of  a  typical  boiler  plant  and 
auxiliaries  for  a  high  temperature  water  system. 
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AMD  PRODUCT  IMFORMATICHI  SERVICB 


electric  blast  coil  heaters.... 

for  con^tlonem  or  tor  duct 

.  aotre  both  vinusual  and  atand- 

SJ^toTTroW^  Already  *Mai 
The  manufacturer  Invitee 
f  "catalogs  which  dlecuss  a 
ot  problems  to  see  how  un^ 
SSd  to  speclflcatlons_au»  .eere  design 
mwkA  invoiit  work  ftnd  flold  tliuo* 

toadrwtently  omitted  In  Novem- 
'  ber  Issue.)  „ 

Page  126,  November  1»68  issue  Item  200 


CONTROL  SPECIALTY  LINE . 

todudes  TAP  relief  valves,  pressure  rj*u- 
£to»rreduclng  valves,  etc.-^  specialty 
to  mMt  practically  any  protection  or  con¬ 
trol  rcQUlremenL  whether  for  processlitf 
SStsTplpe  lines,  heat  excluders,  air 
^^Messm.  as  well  as  for  heAntr  ^d 
S^blM  systems.  Information 
Ineide  ftont  Cover  Item  201 


ment:  low,  medium,  and  high  pressure 
thermostatic  traps  with  renewable  ther¬ 
mostats  and  valve  seats:  float  and 
thermostatic  traps;  Inverted  bucket  traps. 
Bulletin  Is  offer^ 

Page  25  Item  214 


every  part  has  been  designed  and  built 
to  function  as  an  integrated  unIL  Bulle- 
tion  Is  available. 

Pages  18-19  Item  210 


COMPLETE  NEW  TRAP  LINE. . 

la  umounced— designed  and  made  espe- 
dally  for  low  pressure  heating  service. 
Advutages  are:  Low  cost,  easy  Installa¬ 
tion,  Internal  check  valves,  years  ol 
■ei^ce  life,  and  minimum  maintenance. 
Knetin  available. 

Pago  1  'tom  8oe 


HIGH  VELOCITY  UNITS . 

provide  constant  volume  under  all  condi¬ 
tions.  exclusive  feature  assures  precision 
control  of  air  volume  and  temperature. 
Information  available. 

Page  20  Item  211 


UNDERGROUND  SYSTEMS  . 

for  heat  distribution  are  a  speclaltir  of 
this  manufacturer.  Hints  on  specifying 
are  detailed  In  advertisemenL  A  24-page 
catalog  with  facts  and  figures  for  design¬ 
ing  and  specifying  underground  heat  ms- 
tiibution  systems  Is  offered. 


CONVECTORS  . . . 

are  designed  by  this  company  for  the 
buildings  where  low  operating  costs  imd 
high  comfort  heating  are  major  consid¬ 
erations.  Eliminates  hot  and  cold  sirots. 
Ends  drafts  and  spresids  uniform,  clean 
heat  without  waste.  Bulletin  available. 
Pag«  2  Item  203 


COPPER,  BRASS  TUBE  AND  PIPE . 

Is  second  to  none  In  auality  because  this 
company  has  Its  own  facilities  from  its 
own  refineries  to  Its  own  depots.  Person¬ 
alised  service  and  efllclent  delivery,  too. 
Made  in  U.S.A.  to  standards  of  American 
Industry.  Information  available. 

Page  ^  Item  212 


HOT  WATER  FITTINGS . 

produced  by  this  manufacturer  have  been 
Installed  in  msmy  buildings  from  small 
residences  to  the  lamst  conceivable  but 
have  never  failed.  They  enable  one  to 
design  a  one-pipe  forced  hot  water  heat¬ 
ing  system  of  any  sise  with  assurance 
that  it  will  be  correctly  smd  efficiently 
circulated.  Complete  design  procedure  In 
handbook  offered. 

Page  it  Item  216 


EXTENDED  SURFACE  . . 

Is  the  only  product  of  this  company  whose 
unequalled  experience,  facilities,  and  m- 
gineerlng  sendee  assure  you  of  higm  efll- 
ciency,  Icmg  life,  and  low  maintenance 
and  sendee  costs  for  the  heat  exchanger 
you  specify.  Information  available. 


NEW  FAN  LINE . 

features  flat  radial  blade  wheeta  tor  opti¬ 
mum  performance  In  any  time  of  applica¬ 
tion.  One  is  Ideal  for  sticky,  heavy,  or 
abrasive  dust  problems;  another  for 
higher  temperatures  and  another  fm*  high 
efficiency  movement  of  smoke,  gas  or  cur. 
Bulletin  Is  available. 

Pages  22-23  Item  213 


Enables  selectiim  of  insulation  required 
to  meet  any  one  or  more  of  119  different 
U,  C,  and  R  factors  at  a  glance.  Assem- 
blM  for  reaify  reference  82  types  and 
thicknesses  of  metalUs  and  n(m-metallio 
Insulations.  Thermal  values  for  each  are 
enumerated  tar  heat  flow:  up,  down, 
lateral;  winter,  summer. 

Page  T  Item  205 


Circl*  numbBrs  comsponding  to  tho 
Homs  and  advarttsamantf  In  which 
you  ara  interastad.  Print  your  nama 
and  addran  elaarly.  Information  wil 
ba  lant  diractiy  fr^  manufactwars. 


NO- LOSS  STEAM  TRAPS . 

incorporate  design  features  which  assure 
both  effective  and  economical  removal  of 
condensate  from  steam  lines  and  equlp- 


ADJUSTABLE  COOLING  TOWER . 

is  a  new  concept  in  the  field.  With  ad¬ 
justable  capamty  it  provides  more 
capacity,  infinite  selections,  is  low  in  cost 
and  is  built  to  quality  standards.  Litera¬ 
ture  available. 

Page  9  Item  206 


INQUIRY  CARO 

Circle  below  Ifon  aaMbert  ee  which  yea  wish  catalogs  or  fcrlhoi  lol 


VENTILATING  EQUIPMENT  . 

was  surveyed  by  this  manufacturer,  and 
consulting  engineers  rated  quiet  (gwration 
as  most  important  factor,  Hanufactiirer's 
^uiment  shows  quiet  <K>eration,  vibra¬ 
tion-free  performance.  Information  is 
available. 

Pages  11-12-13  Item  207 


NEW  HEATING  PUMP . 

is  a  ve^<^  model  <rflerl^  a  new  high 
pump  elficieocy  with  a  minimum  motor 
aise.  FMtures  close-coupled  design  and 
nuchanlcal  shaft  seal.  Complete  pump 
“®tor  b(4^  to  receiver^lses  tor  au 
Installations.  Bulletin  available. 

^■9e  19  Item  206 


PlIASI  PRINT 

This  service  available  only  to  U.S.  and  Canadian  readers. 


BRONZE  VALVE . 

SSL  ^  niMufCcturer  Is  Individually 


WARM  AIR  SPACE  HEATING . 

J^iygftMfhed  by  the  manufacturer’s 
s*v—  the«Und  of  perfonn- 


BACKWARD  CURVE  BLOWERS  . 

9n  oompletAly  desisned  and  engineered 
bv  the  manufacturer.  Thegr  are  thor- 
ooshbr  teated  according  to  test  oodes  of 
AMCA  and  NEMA.  Cataloers  offered. 

Pane  28  Item  217 

CEMENT'LINED  HEATERS  . 

for  hot  water  atorase  aerre  the  new  Galt 
Ocean  Mile  Hotel  in  Fort  Iiauderdale.  Fla. 
Quality,  delivery,  and  price  were  factors 
In  aelection.  Cataiog  is  offered. 

Page  29  Item  218 

14th  INTERNATIONAL  . 

Heating  and  Air  Conditioning  Exposition 
will  be  held  in  Convention  Hail,  Philadel¬ 
phia,  Pa.,  January  26-29,  1959,  under  the 
auspices  of  A8HAE.  Exposition  company 
suggests  you  write  for  advance  regiatra- 
tlon. 

Page  30  Item  219 

REFRIGERANT  CONTROLS . 

no  matter  what  the  aise,  guarantee  peak 
performance  in  any  air  conditioning  in¬ 
stallation.  Filter-driers,  solenoid,  valves, 
expansion  valves,  distributors,  etc.  In¬ 
formation  available. 

Page  31  Item  220 

CAPACITOR-START  MOTORS  . 

for  normal  startlnx  applications,  single 
phase.  1/6  through  e  hp,  give  more  horse¬ 
power  with  less  bulk.  Rugged  enough  to 
permit  direct  mountiim.  compact  enough 
to  lit  in  tight  roots,  with  sleeve  or  ball 
bearings;  ngid  bases  or  resilient  mount¬ 
ings  for  exceptionally  quiet  operation. 
Bulletin  gives  full  details. 

Page  32  Item  221 


NEW  CONDITIONING  SYSTEM  . 

features  fl^bUity  and  econcuny.  While 
saving  space,  money  and  noalntenance,  it 
provides  excellent  air  diffusion,  quietly 
and  with  accurate  thermostatic  controL 
Seven  components  illustrated  in  ad.  In¬ 
formation  available. 

Page  33  Item  222 


A  WELL  PLACED  AIR  VENT . 

worked  a  heating  miracle  in  a  Wilmette. 
DL,  building.  A  vacuum  system  had  been 
a  headache  for  years.  Addition  of  one  of 
the  company’s  vents  cleaned  up  spotty, 
erratic  conditions.  Not  an  unusual  story, 
company  states.  Catalog  offered. 

Page  34  Item  223 


INDUSTRIAL  HEATERS  . 

of  this  manufacturer  are  thoroughly 
tested  by  modem  methods  of  heat  trans¬ 
fer  and  combustion  technology.  For  heat¬ 
ing  alone,  heating-cooling,  ventilating,  or 
make-up  air  requirements.  Complete 
specification  and  engineering  data  offered. 
Page  35  Item  224 


SLOT-TYPE  DIFFUSERS  . 

manufactured  by  this  company  can  be 
seen  evenrwhere.  They  combine  the  best 
features  of  both  slots  and  efficient  air 


diffusers  to  provide  equalised  air  flow 
throughout  Its  entire  length.  Complete 
catalog  offered.  ^ 

Page  38  Item  225 


COLOR-CODED  COPPER  WATER  TUBE 
not  only  saves  money  and  mlstakea,  but 
is  a  guarantee  of  an  American  quality 
producL  according  to  J.  H.  Spltsley,  past 
president  of  thaMechanlcal  Contractors 
Association  of  America  and  president  of 
his  own  contracting  cmnpany.  Mistakes 
in  sises  virtually  eliminate.  Information 
available. 

Page  37  Item  228 


FORCED-DRAFT  PACKAGES  . 

arrive  on  the  Job  as  a  unlL  ready  to  hook 
up  and  fire.  Complete  with  burner,  pre¬ 
wired  control  panel,  pre-cast  refractory 
chamber  and  skids.  For  15-lb  steam  or 
30-lb  water.  216,000-1,800,000  Btuh.  Infor¬ 
mation  available. 

Page  38  Item  227 


HIGH  VOLTAGE  STARTERS . 

for  its  air  conditioning  rostmn  are 
selected  by  Q.  B.  Searle  ft  Co.  because 
this  company’s  unit  is  the  most  modem 
and  of  its  kind.  Simple  solenoid, 

air  break  contractor,  with  only  one  mov¬ 
ing  part,  guarantees  long  life  and  trouble- 
free  operation.  Bulletin  <^ered. 

Page  39  Item  228 


COOLING  TOWERS  . 

are  designed  by  this  company’s  engineers 
to  perform  like  new  after  years  of  service. 
Special  pressure  creosotlng  of  the  wood 
nil  prevents  formation  of  fungus  and 
algae  which  restrict  tower  air  flow.  Per¬ 
manently  lubricated  bearings.  Corrosion 
protective  housings.  Information  avail¬ 
able. 

Page  40  Item  229 


PRACTICAL  PIPING  LAYOUT . 

for  s  hot  water  supply  system,  using  both 
submerged  coil  and  separate  water 
heater,  shown  in  advertisemenL  A  free 
enlargement  will  be  sent  on  request. 
Page  41  Item  230 


DRY  CONDENSING  CATALOG . 

describes  standard  air-cooled  condensing 
systems  up  to  540  tons  and  units  for  heat 
pump  applications  with  no  horsepower 
limitation.  Practically  no  maintenance. 
Page  42  Item  231 


REFRIGERANT  CONTROLS  . 

are  offered  in  a  complete  line  for  nrstems 
powered  by  gas  or  electricity:  thermo¬ 
static  expansion  valves,  refrigerant  dis¬ 
tributors,  solenoid  valves,  suction  line 
regulators,  flooded  evaporator  controls 
and  reversing  valves.  Information  avail¬ 
able. 

Page  43  Item  232 


NEW  SPLIT-CASE  PUMPS . 

are  quiet  operating,  low  in  cost,  efficienL 
and  nydraullcally  balanced.  Single  stage 
horixontally  split-case  centrlfugid  pumps 


feature  heavy  shafts,  short  spaa  betg^l 
bearings,  minimum  space  requirtiiei^l 
operating  effidency.  BuUeSsgPP 

Page  A*  Item  Bl 

AIR  COOLED  CONDENSERS  . 

of  the  remote  type  are  offered  that 
quire  only  about  one-third  at  the  lefiis. 
erant  charge  used  by  competitive 
Smaller  receivers.  A  minimum  Iom  if 
system  charge  is  losL  Bxclusive  fin  eoe- 
struction.  Information  available. 

Page  45  Item  234 


TOUGH  INDUSTRIAL  FAN . 

handles  anv  of  the  three  basic  proceemi 
because  it  is  supplied  with  three  typee  o{ 
wheels  to  let  you  handle  air,  gases,  or  air 
or  gases  containing  material  or  lost 
shavings.  Catalog  available.  ^ 

Page  46  Item  Z» 


VALUABLE  NEW  BOOK . 

covers  the  WHT  and  HOW  of 
Safety  Controls  for  Hot  Water  Boilera 
boilers.  A  companion  to  recent  boiMst 
Safety  Controls  for  Hot  Water  Bollwa 
Story  told  in  simple  dlagituns  wiG 
equally  simple  explanation.  Wastes  m 
words  on  product  descriptions.  Tours  for 
the  asking,  the  company  statea 
Page  47  Item  231 

EXPANSION  JOINTS  . 

give  modem,  straight  line 
where  loops  and  bends  are  the  long 
’round.  Liess  heat  loss  and  pressure  6m 
and  less  valuable  siiace  wasted.  Cootb 
30-60%  lower  as  compared  to 
bends  or  loops.  Information  available. 
Page  48  Item  237 

JOB-SUITED  FANS . 

are  offered  for  central  sirstem  applica¬ 
tions.  Engineers  don't  have  to  accept  a 
compromise  fan.  loosely  designed  to  cover 
any  and  all  pressure  requiiementa  Bulle- 
tions  are  offered. 

Page  49  Item  231 

CONSTANT  VOLUME  REGULATOR.... 
is  new  self-operated  uidt  for  high  veloc¬ 
ity  systems.  Applicable  ansrwhere  in  a 
duct  system  where  there  are  changes  in 
static  pressure.  No  motor  operator  or 
other  power  source  required.  Informatln 
available. 

Page  SO  Item  236 

QUALITY  ZINC-COATED  STEEL . 

will  match  the  apeclflcations  of  heating  or 
air  conditioning  duct  work  as  no  outer 
metal  can.  Remarkable  strengffi  and 
rigidity.  Booklet  available. 

Page  51  Item  240 


CUSTOM-ENGINEERED  MOTORS  . 

are  designed  by  this  manufacturers  tean 
of  more  than  100  specialist  enghieers  to 
produce  motors  to  meet  yoar  speelfle 
needa  More  than  65  years  in  sotviig 
elecWc  motor  problems.  Informatlaa 
available. 

Page  52  Item  241 


FIRST  CLASS 

PUMIT  NO.  13 
Sec.  K9  P.LU. 
NEW  YORK,  N.  Y. 


AIR  CONDITIONERS . 

front  this  manufacturer  are  buflt  for 
quality.  Unito  are  equhmed  with  Rii^ 
Fin  coils  which  create  the  twii^tiimn  air 
turbulence  necessary  for  efficient  boat 
transfer.  Information  is  available. 

Page  53  Item  Iff 

FORCED  DRAFT  BURNERS . 

for  •mailer  boUere  (oil*  caa,  or  eomblna* 
ripn  gas-pil)  eliminates  the  need  for  s 
^h  stack  yet  reqtiires  no  Induced  taa 
BV>r  any  t^  boiler  from  18-92  bhp.  Cata¬ 
log  availaLble. 

P*8e  107  Item  M 


BUSINESS  REPLY  CARD 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITED  STATES 

POSTAGE  WILL  IE  PAID  SY 

AIR  CONDITIONINfi.  HEATING  ..i  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

AD-DIGEST  SERVICE 


cj^tral  control  center . 

pictured  in  ad  supervlaes  and  controls  toe 
^  oon<Rtlonlng  ssrstems  In  new  RrynoMo 
Metals  BuUding.  Installed  on  alumlnUB 
panel  In  a  ei^lal  control  roa^  One  of 
over  860  such  installations,  a  list  of  lAkk 
I*  hyallable,  the  whole  manufactured. 
Installed,  and  guaranteed  by  the  manu¬ 
facturer. 

P«84  111  Item  814 

TWO  CONSTANT  VOLUME  SYSTEMS., 
to  choose  from.  (1)  Fot  oonstant-votaoM 
control  of  double-duct  sjrstems,  OM* 
piston  motma  wlUi  njrlon  bearings  remdt* 
ing  less  lubrication.  (2)  Usesriro  fNF 
sure  regulators  from  ee^  duet  for  aMm*.. 
muni  nwintenanee  and  constant  vollid 

Pages  112-113 


nditioneD  church 
;;  won  Instance*  are 

MnSStod  by  ^  mani^tarert  c^gl 
mtflm.  Recent  eumple  1*  toe  <Ustto* 
SSXS  modern  church  shown  In  ad. 

InformaUon  is  aTallable.  it-m  ««* 

Psfl*  Its  Item  sw 

YEAR-ROUND  CONOITIONINO...^... 
i  oroTlded  by  what  the  manufacturer 
^toe  Swt  unliwal  line  of  air  co^- 
d^rs  In  the  Industry. , Include*  hoH- 

KS.*TS“‘'-  H." 

UNDERGROUND  PIPING  SYSTEMS... 
by  this  company  found  to  omnply 
lateet  RuUdinyRasearch  Adylsw 
Board  and  NaUcmal  Bureau  of  Stiwdar^ 
flndinys  on  what  Is  rMulrod  of  such 
systems.  CertlOed  complianoe  by  Inde- 
oendent  tesUns  laboratory.  Ca^oy  on 


Page  119  Item  248 

COPPER  SIMPLIFIES  PLUMBING . 

in  bUc  addition  to  Children’s  Hospital  in 
Pittsburgh,  Pa.  Some  70,000  lb  of  this 
company’s  copper  tube  was  used  in  the 
sanitary  drainaye  system,  hot  and  cold 
water  lines,  oxygen,  vacuum,  and  com¬ 
pressed-air  lines.  Information  is  available. 
Page  121  Item  249 


REVERSE  VENTILATION . 

may  be  the  answer  to  your  ventilation 
piwlems,  company  suyyesta  Its  low  type 
ventilators  supply  and  exhaust  air;  blow 
down  fresh  air  to  blanket  floor  area  at 
aLcOA’s  Lancaster,  Pa.  planL  Data  book 
offered;  supplies  data  on  complete  lina 
Page  122  Item  250 


EVERY  ROOM  IS  A  ZONE . 

and  each  occupant  of  residential,  insti¬ 
tutional  or  commercial  buildings  chooses 
his  own  temperature,  with  this  company's 
unique  heating  system.  Simple  and  effi¬ 
cient  Costs  no  more  than  conventionsd 
systems.  Specifications  and  full  infonna- 
tlon  offered. 


PACKAGE  BOILERS . 

of  water  tube  design  result  in  savings 
because  of  (1)  lower  initial  cost,  actually 
below  many  modified  Scotch  fire  tube 


tubes.  Bulletin  is  available. 
Page  124 


ROOF  VENTILATION  LINE . 

meets  all  requirements  efficiently  and 
economically.  Low  contour  units,  high 
velocity  units,  wind-driven  turbines,  and 
exhaust  fans.  Catalog  available. 

Page  125  Item  253 

INDUSTRIAL  FLOATS . 

m  available  in  copper,  stainless  steel. 
Monel,  steel,  braas,  and  aluminum,  ^ley 
am  built  for  open  or  ckxsed  tank  operation 
«  low  or  hlpi  pressure*  and  tempera¬ 
tures.  Catalog  is  offered. 

P«S*  125  Item  254 

ELECTRIC  HEATING 
includes  more  than  16,000  standard  types, 
sl^.  and  ratings  from  which  to  smect 
heater  for  toe  Job.  TOur-page 
o*  Industrial 

ud  cohort  heating  pnmiems. 


Page  125 


Item  255 


MILER  STARTING  SERVICE . 

■Ites;  80%  effidMi^ 
fusMt^.  InformaUon  avaUable. 

P*B*  126  Item  888 


''^'able-pitch  blades . 

permit  toange  of  volume 


particular  value  If 
c^u^t^  and  operaoratti  requirements 
^«r,  if  system 
or  if  resl*tan< 

There  are  1600 
non  is  otter^ 

Item  287 

r^-BXIBI-E  EXHAUST  HOSE . 

Jj  ^fyPMnmded  for  doat  conti^  mHH 
ooa^ cotton  wiavlon 

and  moving  hoods. 


COMPLETE  CONDITIONING  LINE . 

includes  central  plant  and  mulU-sone  con- 
dlUoners.  qwayed  coll  units,  heating  and 
ventilating  units,  heaUing  and  coding 
colls,  and  air-coded  cmwlensers.  Cmn- 
pany  will  sapp^  complete  InformaUon  and 
a  list  of  saUsfled  users. 

Page  in  Item  858 


DUCT  INSULATION  ADHESIVE . 

is  formulated  especially  for  binding  to 
metal  ducts.  Though  ectmomlcal,  it  con¬ 
tains  all  the  qualities  desired  for  an  im¬ 
mediate.  strong  and  lasUng  bind.  A 
slower-setUng  compound  is  also  avail¬ 
able  InformaUon  offered. 

Page  129  Item  280 


GAS  UNIT  HEATERS . 

can  be  specified  with  confidence  because 


scrdl  housing.  CerUfled  cfm  ratings. 
Bulletin  Is  available. 

Page  ISO  Item  888 


AIR  VELOCITY  METER . 

is  a  single  instrument  itoleh  tells  both 
air  velocity  and  staUc  pressure.  Beads 
directly  in  feet  per  minute  and  inches  of 
water,  checks  all  vdodUes  from  400  to 
10,000  fpm.  reads  static  pressures  from  0 
to  10  mches  of  water.  Literature  and 
prices  availade. 

Page  130  Item  883 

CONDITIONING,  REFRIGERATION . 

serving  Barnes  Ho^ltal,  Wadilngton 
University  Medical  Center,  €R.  Louis,  Mo., 
uses  11  of  this  oompemy’s  unit  air  eondl- 
Uoners,  42  of  its  compressors.  Informa-' 
Uon  on  units  and  systems  offered. 

Page  131  Item  884 


TROUBLE-FREE  CONDENSING. 


heaters  and  duct  furnaces  are  nuUntalned 
by  distributors  in  over  200  dUes.  Booklet 
offered. 

Page  129  Item  281 


CENTRIFUGAL  ROOF  EXHAUSTERS., 
of  lowest  silhouette  design  enhance  the 
beauty  of  building  skylines.  Forward  or 
backward  curved  wheel  within  or  without 


Page  132 


TANK  SUCTION  HEATER . 

is  designed  to  simplify  both  InstadlaUon 
and  service.  Heater  is  subtended  VNtl- 
cally  from  tank  manhole  flange.  Bulletin 
is  offered. 

Page  133  Item  888 


BUSINESS  REPLY  CARD 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITED  STATES 
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AIR  C0NDITI0NIN6,  HEATINB  .si  VENTILATING 
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BUSINESS  REPLY  CARD 
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NEW  YORK  13.  N.  Y. 

SUBSCRIPTION  DEPARTMENT 


deluxe  conacre,  m  well  as  three  i 
tirpee  are  offoed.  Uterature  ai 
Page  141 


MODERN  FILTER  EYSTEME..;^........ 

are  neoewair  for  modem  lyadllnE 
aritems.  Thla  compaii3r*a  aemi-antomatlo, 
dJqwaable  media  filter  oombinea  two- 
ataM  filtration  In  a  oompaet  unlL  New 

biuetln  offered.  _ 

Pase  138  Item  871 


SPRING  CLOSES  STEAM  TRAP . 

wben^tbermoa^  la  damaced.  aaira  thji 
manuftusturer.  Trouble  la  located  Inna^ 
ately  beeanae  radiation  beoomeioaid 
There  la  no  waate  of  ateam.  Unlta 
penaate  for  preaaure  ohansea,  cannotae 
damaced  by  exoeaalTe  preaaurea  or  tnm. 
Ing.  uiformation  ayallable. 

Paae  142  Item  Its 


QUIET  ROOF  EXHAUSTERS . . 

have  been  teated  by  an  Independent  labo- 
ratoiy  which  ahowed  that  thla  omxwany^ 
line,  with  n-aprtmr  anapenaion.  haa  44% 
better  Tlbratkm  liolatloo  than  exhauatera 
with  power  aaaembliea  mounted  in  robber. 
Catalox  la  available. 

Page  lw  Item  87t 


FAN  ENGINEERING  DATA . 

are  offered  In  pamphlet  publlahed  by  this 
company  which  diaeoaaea  low  ooat  heatins 
plant  power-draft  and  Indnatrial  exhauat- 

Pa^  136  Item  869 


ALL  ALUMINUM  DIFFUSER . 

with  adjustable  pattern  means  no  eorrih 
Sion  problem;  identical  and  hannonira 
outward  appearance  for  fixed,  adjustable 
or  combination  aupply-retum  diffusen* 
satisfies  Individual  preferences  for  £ 
movement;  and  simplifies  air 
for  all  applications  Complete  englneeriw 
data  available. 

Page  143  Item  m 


GAS  AND  OIL  BOILERS . 

for  omnmerelal  and  Industrial  heatlim 
aystema  la  sid»Jeet  booklet  offered! 
Unusual  Installation  described  in  advw- 
tlsement  this  lasusb  oonsists  of  two  boll- 
era  tor  Fort  Nrle,  Fa.,  airport  In  event 
of  caa  shortase,  saa-fired  boiler  for  snow 
mtttinf  beoomea  Inoperative,  nuMe  heat¬ 
ing  boUer  switches  to  <fil  standby. 

Page  137  Item  STO 


POSITIVE  SEALING  INDICATORS... 
proven  on  thousands  of  production  IIm 
installatlona  have  one  piece  extenstos 
gasket  for  positive  sealing  and  fool-proof 
assembly.  Six  siaes.  Complete  line  «^tt- 
log  available. 

Page  143  Item  877 


FAN-COIL-FILTER  UNITS . 

installed  room  by  room  in  new  or  old 
construction  are  said  by  the  manufac¬ 
turer  to  be  quiet  beyond  belief.  Con¬ 
cealed,  deluxe  cabinet  and  concealed  or 


QUIET  SOLENOID  VALVES . 

used  in  476  guest  rooms  of  fabuloiu  urisWii 
Beach  hotel  to  assure  quiet  dependable, 
personalised  control  of  room  tempeia- 
tures.  Information  available. 

Pago  143  Item  871 


INQUIRY  CARO 

eu  whleh  you  wish  eertulass  or  farthoi  loforwoHoo 
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This  service  available  only  to  U.S.  and  Canadian  readers. 
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{Heme  AddretsP 


EXHAUSTER  PLUS  SOUND  CONTROL 
are  called  silent  partners  to  answer  your 
roof  ventilation  needs.  New  IS-page  bulle¬ 
tin  describee  roof  exhauster  line,  and  an¬ 
other  bulletin  contains  complete  infonna- 
tion  on  factory  fabricated  roof  curb. 
Pago  144  Item  879 


AIR  CONDITIONER . 

for  new  Avon  Products,  Inc.  plant,  Morton 
Qrove,  Ill.,  is  designed  for  employee  com¬ 
fort  and  for  efficient  manimcturinc 
processes.  Installed  were  comjiany'a  unit 
ventilating  sets,  system  fans,  and  air  eon- 
dltlonlng  units,  including  multi-ione 
units.  Information  available. 

Inside  Back  Cover  Item  810 


NEW  RECEIVER  CONTROLLER . 

is  a  pneinnatic  instrument  developed 
speclfimdly  for  applications  that  reqwt 
remote,  centralised  control  of  air  condi¬ 
tioning,  heating  and  ventilating  syst^ 
Controls  valves,  danmers,  etc.,  or  reseti 
submaeter  controla  Bulletin  available. 
Back  Cover  Item  811 


ARE  YOU  READING 
YOUR  OWN  COPY 
OFAeC.  H.&V.? 

By  having  your  own  copy 
you  can  c«p  and  fila  artlcw 
Rafaranea  SacKont,  Data 
Shaais  and  Datail  Shaats  for 
your  own  usa  . . .  taka  pianty 
of  tima  to  raad  tha  import¬ 
ant  matarial  you'll  find  in 
oach  isMia. 

Just  fill  in  and  mail  tha  post¬ 
card  at  tha  laft.  Wa'II  start 
your  subicri^on  at  onca 
and  bifl  you  latar. 

Subseriba  todav  . . .  and  rt- 
cahfa  tha  naxt  niua  of 
nal 


Llm. 


Here  is  much  more  than  a  thoroughly 
modern  manulacturing  facility.  Here  is  a 
national  sales  center  as  well. 

It’s  the  new  Avon  Products,  Inc.,  plant 
at  Morton  Grove,  Illinois.  From  it  How 
the  widely  popular  Avon  cosmetic  prod¬ 
ucts.  To  it  come  members  of  Avon’s  door- 
to-door  sales  organization  for  training 
and  sales  meetings. 

Air  conditionitig,  thus,  has  a  dual  role 
to  play  in  this  structure  —  for  employee 
comfort  and  for  efficient  manufacturing 
processes. 

As  for  so  many  other  noteworthy  build¬ 
ings,  Clarage  ecpiipment  was  selected  — 
some  of  which  is  shown  on  the  right.  On 
the  job  are  Clarage  Ready  Ihiit  ventilat¬ 
ing  sets,  system  fans,  and  Multitherm  air 
conditioning  units,  including  the  famous 
Blow-  I'hrii  units  pioneered  and  perfected 
by  Clarage  for  multi-zone  service. 

You,  too,  will  find  it  profitable  to  spec¬ 
ify  Clarage  for  your  next  assignments  — 
no  matter  how  large,  how  small.  Clarage 
Fan  Company,  Kalamazoo,  Michigan. 


Clarage 


•  •  dependable  equipment  for 
making  air  your  servant 


SAIES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADA:  Canada  Fans,  Ltd.,  4285  Richelieu  Sf.,  Montreal 


both  aided  by  Clarage  **air*^  in 
new  Avon  cosmetics  plant 


ARCHITECTS  and  ENGINEERS;  Skidmore,  Owings  t  Merrill 
GENERAL  CONTRACTORS;  Chell  and  Anderson 
HEATING  and  PROCESS  PIPING;  Wm.  A.  Pope  Co. 

AIR  CONOITIONING  ond  VENTILATION;  Cicero  Sheet  Metal  Co. 


Efficient  Manufacture 
Employee  Well-being 


T-1270  JOHNSON  RECEIVER  CONTROLLEI^ 

FOR  PNEUMATIC  TRANSMISSION  SYSTEMS 


*  A  new  instrument  developed  specifically  for  appli¬ 
cations  that  require  remote,  centralized  control  of 
air  conditioning,  heating  and  ventilating  systems. 

*  The  T-1270  Receiver  Controller  receives  temper¬ 
ature  measurements  from  a  pneumatic  transmitter 
and  acts  to  regulate  the  temperature  at  the  pre¬ 
determined  level  by  either  directly  controlling 
valves,  dampers  or  other  devices  or  by  resetting  a 
submaster  controller. 

*  Flexible  metal  diaphragm  sensing  element  pro¬ 
vides  uniform,  highly  sensitive  response  over  the 
entire  range  of  operation. 

*  Pneumatic  sensitivity  (feedback)  assures  extreme 
accuracy  of  control. 

*  Pneumatically  operated,  always  accurate.  Unaf¬ 
fected  by  voltage  fluctuations,  transient  electrical 
currents,  humidity  or  ambient  temperature. 

For  complete  details,  write  for  Bulletin  T-1270. 

Johnson  Service  Company,  Milwaukee  1,  Wisconsin. 


pneumatic  transmission  by  Johnson  . . . 

Pneumatic  transmission  systems  by  Johnson  are  the  control  indus¬ 
try’s  most  advanced  development  for  centralized  indication  and 
control  for  modern  air  conditioning,  heating  and  ventilating  systems. 
Johnson  Control  Centers,  utilizing  pneumatic  transmission,  are 
backed  by  nearly  75  years'  experience  in  the  design,  manufacture 
and  installation  of  pneumatically  operated  temperature  control 
systems. 

Ask  your  local  Johnson  branch  for  the  latest  facts  about  pneumatic 
transmission  and  Johnson  Pneumatic  Control  Centers. 


“1 


JOHNSON  CONTROL 


PNEUMATIC  I  OQ  SYSTEMS 


DESIGN  •  MANUFACTURE  •  INSTALLATION 
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